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Lcfi giofi thieu 


A 7 udc ta dang bude vao thdi ky cong nghiep hoa, hien 

1 V dai hoa nhdm dua Viet Nam Ira thanh nude cong 
nghiep van minh, hien dai. 

Trong su nghiep each mang to lOn do, cong tdc dao tao 
nhdn luc luon gift vai trd quan trong. Bao cao Chinh tri ciia 
Ban Chap hanh Trung uang Dang Cong san Viet Nam tai 
Dai hoi Dang toan quoc Ian thu IX da chi t o: “Phat trien 
giao due va dao tao la m0t trong nhthig dong lire quan trong 
thuc day sir nghiep cong nghiep hoa, hien dai hoa , la dieu 
kien de phat tri^n ngu6n lac con ngiroi - yeu to ca ban de 
phat trien xa hoi, tang trircmg kinh t£ nhanh va ben virng”. 

Quan triet chu truang, Nghi quyei cua Dang va Nhd ntide 
va nhan thtic dung dan ve tdm quan trong cua chuang trinh, 
giao trinh doi vdi viec nang cao chat I uang dao tao, theo de 
nghi cua Sd Giao due va Dao tao Ha Noi, ngay 23/9/2003, 

f J 

Uy ban nhdn dan thanh pho Ha Noi da ra Quyet dinh so 
5620IQD-UB cho phep SdGiao due va Dao tao thuc hien de 
an bien soan chuang trinh, giao trinh trong cac trudng Trung 
hoc chuyen nghiep (THCN) Ha Noi. Quyet dinh nay the hien 
su quan tdm sail sac cua Thanh uy, UBND thanh pho trong 
viec nang cao chat luang dao tao va phat trien nguon nhan 
luc Thu do. 

Tren ca sd chuang trinh khung cua Bo Giao due va Dao 
tao ban hanh va nhitng kinh nghiem nil ra tif thuc te dao tao, 
SdGiao due va Dao tao da chi dao cac trudng THCN to chuc 
bien soan chuang trinh, giao trinh mot each khoa hoc, he 
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thong vd cap nhat nhi/ng kien thdc thuc lien phu hcfp vrii doi 
titqng hoc sinh THCN Ha Noi. 

Bo giao trinh nay la tdi lieu giang day va hoc tap trong 
cac tr wring THGN ri Ha Noi, dong thrii la tdi lieu tham khao 
hdu ich cho cac truring co ddo tao cac nganh ky thuat - nghiep 
vu va dong ddo ban doe cpian tarn den van de huring nghiep, 
day nghe. 

Viec to chitc bien soan bo chuctng trinh, giao trinh nay 
la mot trong nhieu hoat dong thief thuc cua nganh giao due 
va ddo tao Thu do de ky niem "50 nam gidi phdng Thu do ”, 
"50 nam thanh lap nganh " vd htfctng tdi ky niem "WOO nam 
Thang Long - Ha Noi", 

Sri Giao due vd Ddo tao Ha Noi chan thanh cam ctn Thanh 
uy, UBND, cac sri, ban, nganh cua Thanh pho, Vu Giao due 
chuyen nghiep Bo Giao due vd Ddo tao, cac nha khoa hoc, cac 
chuyen gia dau nganh, ede giang vien, cac nha quan ly, cac 
nha doanh nghiep da tao dieu kien giup dri, dong grip y kien, 
tham gia Hoi dong phdn bien, H6i dong thdm dinh vd Hoi 
dong nghiem thu cac chucfng trinh, giao trinh. 

Day Id Ian dau tien Sri Giao due vd Ddo tao Ha Noi to 
chitc bien soan chtic/ng trinh, giao trinh. Du da het site co 
gang nhitng chdc chan khong tranh khoi thieu sot, bait cap. 
Chiing tdi mong nhan ditcrc nhitng y kien dong gap ciia ban 
doc de titng buric hoan thien bo giao trinh trong cac Ian tdi 
ban sau. 


GIAM DOC SO GIAO DUC VA DAO TAO 



Loi gioti thieu 


r rong su phdt then cua xd hoi hien nay, degicim bdt site lao dong, ede 
may moc se thay the sue lao dong cua con ngudi. 

Trong ITnh vuc cong nghiep, giao thong van tai, san xucit nong nghiep, quoc 
phdng an ninh , thiet bi phuc vu dm song sinh boat, deu can den may moc. Trong 
chetqo may, nganh cokht dong vai ird quan trong. Muon co cac chi tie! co hinh 
dang, kich thude vd chat luqng be mat gia cong theo yeu cdu, ngudi ta dung cac 
may cat got kim loqi. 

Nguyen cong tien la mot trong nhung nguyen cong cat got kim loqi phobien 
hien nay. Tien la nhom may duqc dung rong rdi nhd't trong ede xumig cokhi. 

Doi ngu cong nhdn ky thuqt cung cap cho nganh chetqo may cung nhuede 
ITnh vuc hinh tequoc dan khac duqc ddo too he thong giao due ky thuqt chuyen 
nghiep. Hoc sinh con duqc trang bi nhung kien thuc ly thuyet co ban cua nghe 
tien nham phuc vu cho ky nang thuc hanh tren cac thiet bi may moc hien dai. 

De dap iimg nhu cdu tren TrUdng Trung hoc Cong nghiep Ha Noi da bien 
soan giao thnh “Ly thuyet chuyen mon tien” nham giup cho hoc sinh he trung 
hoc chuyen nghiep nganh sua chi(a vd khai thac thiet bi co khi trang bi nhung 
kien thuc chuyen mon tien, giup hoc sinh thuc hanh ky nang tren may tot hon. 
Vdi thuc tehe trung hoc chuyen nghiep, hoc sinh du duqc hoc cue mon co so vd 
mot so mon chuyen mon: Nguyen ly cat, May cdt, Do ga,... Noi dung cua giao 
trinh nay chu yeu di sail vdo kien thuc co ban ciia chuyen mon tien, nham giup 
cho hoc sinh ndm bat vd hieu biet kien thuc chuyen mon tien. Tren co so do hoc 
sinh co khd nang tu duy de phdt huy duqc tinh cong nghe stir dung nhieng kien 
thitc chuyen mon Tcng dung vdo thuc hanh tot hon cho nghe tien noi rieng vd 
trong nganh cdt got kim loqi noi cluing. 

Chung toi rat mong nhdn duqc y kien dong gap cua cac dong nghiep cung 
cac em hoc sinh de cudn sdeh nay duqc hodn chinh hon trong Ian in sau. 


TAC GIA 
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Chifdng 1 

KHAl NlfeM vt TlfiN VA NHlfiM vu m6n hoc 

■r » » V ♦ 

I. KHAI NI$M \i TlfiN 

1. Djnh nghTa nghe tien 

Tidn la phircmg phap gia cdng cat got kim loai co phoi, trong do vat gia c6ng 
dugc quay tron, tao ra v&n t6'c cat, dao chuy^n dong tinh ti6n nhim hot di mot 
lop kim loai de tao ra hinh dang va kich thudc theo yeu cau. 

2. Vi tri va tinh chat nghe tien 

Cac chi tiet may dugc che tao ra bang nhieu phuang phap khac nhau nhu: 
ren, due, dot dap, cat got kim loai. Trong cac phuang phap nay, phuang phap 
gia cong cat got co phoi chie'm mot vi tri quan trong han ca vi chi co phuang 
phap nay mdi cho ta mot chi tiet chrnh xac. 

Tren thuc te phuang phap cat got kim loai co phoi co the sir dung nhi6u loai 
may: may tien, may phay, may bao, may xoc, may khoan, may mai,... Nhung 
trong do pham vi cong nghe ciia may tien la rring han ca. May tien co th£ gia 
cring dugc cac hinh tru, hinh cau, hinh ban cau, hinh c6n, ren, dai oc, hinh lech 
tarn,... Ngoai ra may tidn con co th^ lam dugc mot s6 cong vide cua may bao, 
may xoc, may khoan, may mai,... Cho ndn may tien dugc dung pho bien nha't 
trong cac nha may ca khi (cac san pham tien chie'm khoang 50 + 60% tong s 6 
san pham trong may). 

II. PHAN LOAI VA KV HIEU MAY TI$N 

1. Phan loai 

May tien dugc ph&n loai theo cac kich thudc ca ban sau: Theo during kinh 
lrin nha't cua phoi, theo chieu dai Irin nh&'t cua phoi, theo khoi lugng ciia may, 
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theo do chinh xac va cong dung cua may. 

* Theo khoi h/olig: May diroc chia lam cac loai: 

- Loai nhe: Khoi luong < l ta'n (D = 100 4 - 200mm). 

- Loai trung: KhO'i luong < 10 tan (D = 200 -s- 500mm). 

- Loai 16n: Khoi luong 10 4- 30 tdn (D = 630 4- 1200mm). 

- Loai nang: Khoi lucfng 30 4- 100 ta'n (D = 1600 4- 4000mm). 

- Loai dac biet nang: Khoi luong > 100 tain. 

* Theo cap chinh xac: May diroc chia lam 5 loai: loai co do chinh xac tieu 

chutin H; loai co do chinh xac nang cao P; loai co do chinh xac cao B; loai co 

d6 chinh xac dac biet cao A va loai co do chinh xac dac biet C. 

2. Ky hieu 

May cat got kim loai che tao tai Lien Xo duoc ky hieu bing cac chu s6 va 
chii cai. 

- ChO so dau tien chi nhom may. Vi du: 

1 - may tien; 2 - may khoan; 3 - may mai; 6 - may phay.... 

- ChiJ so thur hai chi dang (kifeu) may, vi du 6 nhom may tien rhi chu so thii 

sau chi may tien vit. 

- Chu so' thur ba va thii tu chi mot trong nhirng dac tinh co ban cua may. 

+ D6i vcri may tien thi day la chieu cao cua tarn true chinh so voi bang may 

+ Doi vcri may Rovonve thi day la dircmg kinh ldn nhat cua chi tiet gia c6ng. 

+ Ddi vdi may tien durng thi day la dudrng kinh cua ban may. 

- Chu cai viet sau chur so thu nha't hoac chu so thu hai chi mufc do hoan thien 
cua may so vcri kieu may cu. 

- Chu cai viet sau ciing chi nhirng thay doi cua may, vi du: do chinh xac da 
duoc nang cao (P), may co bang thao lap duoc (G), may co thiet bi dieu khien 
theo chuong trinh (F),... 

Vi du: Ky hieu may: 1A616P. trong do: 

1 : chi nhom may tien. 

A : chi nhom may co do chinh xac dac-biet cao. 

6 : chi may tien vit. 

16: chi chieu cao ciia tarn la 160mm. 

P : chi may da duoc cai tien nang cao d6 chinh xac. 
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III. CAC BO PHAN CHINH OJA MAY TIEN 

(May lien HL380, Han Qud'c) 

Hau het cac may lien deu c6 cac bo phan chrah nhir u dong, ban dao. than 
va bang may, hop chay dao. 

- U dOrng vcVi hop toe d&: Gom co hop toe dp. true chtnh, mam cap, cac lay 
gat dieu chinh toe do,... U dung dupe dat tren bang may va didu chinh cho lim 
true chinh song song voi bang may theo ca hai phuemg dung va ngang. 


Phunh 
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- U dong: Dung de do mot dlu chi tiet dai, hay ga mui khoan, khoet, doa... U 
dong co the di chuyen doc theo bang may phii hop voi chiPu dai chi tiet gia cong. 

- Ban xe dao: G6m co ban trucrt ngang, ban trupt doc, 6 ga dao. 

- Than may va bang may: 

+ Bang may dupe che tao la cac dudng gd song song vPi true chinh lam 
nhiem vu din huong cho ban xe dao va dao chuyen dong song song veri true 
chinh. 

+ Than may dupe che tao bang gang, lam nhiem vu do toan bp chi tiPt may. 

- Hop buoc tiPn: Co cac banh rang va he thPng lay gat dung dieu chinh thay 
d6i buoc tien dao khi can tien tron hay tien ren co buoc khac nhau. 

Bang 2. Bang buoc tien 
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Bang 3. Bang bubc ren 
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- Bo banh rang thay the: Dung de’ tien ren Anh hay he met, hay thay the de 
tien ren co buoc bit ky. 
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- D6ng co va bo phan di£n: 

+ D6ng co thtfdng dung la dong co fchong dong b6 ba pha. 

+ Bo phan dien la cac aptomat va role de dieu khic’n cho true chi'nh quay 
cung chieu, ngiroc chieu kim dong ho hay dung lai. 

IV. CAC DUNG CU KEM THEO MAY 
Khi su dung may ta can co cac dung cu sau: 

- Chia khoa mam cap: Dung quay banh rang cong de’ ncri long hay cap chat 
chi tiet gia cong. 



Hinh 1.2. Chia khoa mam cap 

- Chia khoa 6 dao: Dung de bat chat hay thao dao ra khoi 6 ga dao. 






- Mui tarn co’ dinh: Dung dc d5 mol diiu chi tiet dai. 

- Mui tam quay: Dung de da mot ddu chi tiet dai. 




- Toe kep: Dung de truyen momen quay cho chi tic't khi ga tren hai mtii tarn. 



Hinli 1.6. Toe kep 

- Gia do: Dung de do vao chi ti£t, tang do ciing vtfng khi chi tie! dai co do 
cumg virng kern. 

Ngoai ra trong qua trinh sir dung may ta con co mot so dung cu khac nhu: 
bd banh rang thay the, cole cac loai, bua, tovit, hop dung cu. 

V. NHI$M VV MON HOC 

Mon hoc nay cung c&'p cho hoc sinh nhirng kicn thirc chuycn mon ciia ngubi 
edng nhln tien lanh nghe, nham phuc vu tot viec ren luyen tay nghe va van dung 
vao thirc te san xuat. 
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Chiidng 2 

DAO TlfiN 


Muc tieu: 

- Hieu diroc yeu cau cQa vat lieu lam dao tien. 

- Biel duac cau tao cilia dao tien. 

- Biet difdc thong so hinh hoc cua dao tien tren cac mat phJing co ban, mat phang cat 
got, goc nang mui dao. 

I. KHAI NIEM DAO Tl£N 

1. Cac loai dung cu cat cua nghe tien 

Dung cu cat cua nghe tien co nhieu loai: 

- Dao ti£n: Dung de tien ngoai hoac tien trong. 

- Mui khoan: De’ khoan 16 tren may tien, 

- Mui khoet: Dd khoet 16 tren may tien. 

- Mui doa: De doa 16 tr£n may tien, 

- Taro: Dung de tao ren trong. 

2. Khai niem ve dao tien 
2.1. Cau tao 

Dao tien gom hai phan chinh: 

- Ph4n diiu dao: Lam nhiem vu cat got. 

- Ph4n than dao: Od ga ldp va kep chat. 
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Hinh 2.1. Cau tao cua dao lien 

D£u dao tien g6m cac ph^n chinh nhir sau: 

- Mat trudc (1): La mat cua dao tiep xuc vdi phoi va dua phoi ra ngoai. 

- Mat sau chinh (2): La mat ddi dien vdi mat dang gia cong cua chi tiet. Tren 
mat sau chinh co ludi cit chinh cua dao. 

- Mat sau phu (3): La mat doi didn vdi mat da gia c6ng cua chi tiet. Tren 
mat sau phu co ludi cat phu cua dao. 

- Ludi cat chinh (4): La dudng giao tuyen giua mat trudc va mat sau chinh. 

- Ludi cit phu (5): La dudng giao tuyen giua mat trudc va mat sau phu. 

- Mui dao (6): La giao diem cua ludi cdt chinh va ludi cdt phu. 

2.2. Phan loai 

Dao ti6n co nhi£u loai, nhieu kieu. M6i loai, mdi kieu co tac dung khac 
nhau, vi v£y khi sir dung phai bid't phan biet cac loai dao tien de chon dao thich 
hop cho timg chi tiet gia cong. 

* Can cu theo hinh thuc gia cong (hay cdng dung cua no): Ngudi ta chia ra 
cac loai: dao tien ngoiii, dao tien 16, dao tidn pha, dao tien lang, dao khoa mat 
dtiu, dao cat diit. dao cdt ranh, dao tidn ren, dao tien mat dinh hinh,... 
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Hinh 2.2. Phan loai dao den then cong dung 
a. Dao phd thaug c. Dao vai 

b Dao phd dan cong d. Dao xen mat dan 

e. Dao cat din f. Dao lien t en. 

* Can ext theo Intong den cita dao; Nguoi la chia thanh hai loai la dao phai 
va dao trai. Co the phan biet dao phai va dao trai nhu sau: 

- Khi hirdng tien cua dao di tir phai qua trai (tu u dong den u dung) ta co 
dao phai. Luc nay ludi cilt chinh cua dao 6 phia tay trai cua mui dao. 

Khi hucrng lien cua dao di tu trai qua phai (til u dung den u dong) ta co 
dao trai. Luc nay ludi c^l chinh cua dao a phia tay phai cua mui dao. 
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Ngoai ra ta con co phtrong 
phap sau de phSn biet dao trai va 
dao phai: Ap tay len mat dao, ngon 
tay cai chi ve hircmg di ciia dao. 
Neu la tay phai thi do la dao phai 
va ngtfgc lai. 




* Can cut theo 
hinh dang va vi tri 
cua dau dao so vai 
than dao: Ngircri ta 
dua vao phircrng 
phap nay de phan 
biet cac loai dao: 
dao d^u thang, dao 
d5u cong, dao vai, 
dao cat phai, dao 
cat trai, dao cat doi 
xung,... 


a) Dao trai b) Dao phai 

Hinh 23. Phan loai dao luy theo hifdng lien cua dao 



Phai 


Doi xung 


Trai 


Hinh 2.4. Phan loai dao theo hinh dang 
va vi tri ddu dao so voi than dao 


2.GTLTCMT-A 
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- Ducmg tarn cua dao la duong cong goi la dao dau cong. 

- Hinh dang cua dau dao giong mot ben vai ngirdi n£n goi la dao vai. 

- DAu dao nAm ben phai duong tarn than dao la dao cAt phai va nguoc lai la 
dao cAt trai. Ducmg tAm cua dAu dao cAt va duong tarn cua thAn dao trung nhau 
do la dao cAt kieu doi xung. 

* Can ci( then phUffng phdp die too: 

- Dao lien: La loai dao do mot loai vat lieu lam dao hop thanh. 

- Dao chAp: La loai dao co phAn than dao lam bAng loai thcp ket ca'u, con 
phAn luoi lam bang vat lieu dung cu dac biet. Dao chap co hai loai: 

+ Dao chAp han: La loai dao chAp ma phan cAt got duoc gan vao than dao 
bang phucrng phap han. 

+ Dao chAp co vit kep: La loai dao chAp ma phAn cAt got duoc bat chat vao 
than dao bang vit. 



Hinh 2.5. Phan loai dao iheo phucrng phdp chi’tao 

a. Dao lien b. Dao chap han c. Dao chap lidn mieng liap kirn 

d. Dao chap co vit kep: mieng hap kim ditac kep chat bang ca cdu kep chat 

II. VAT LIEU LAM DAO TIEN 

1. Yeu cau doi vdi vat lieu lam dao tien 

Trong qua trinh cAt got, luoi dao luon luon chiu ap luc Ion, luc ma sat va 
nhiet do cao, do do cac vat lieu lam dao can phai co cac ti'nh chA't sau: 
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1.1. Do cung cao 

De phan cat got cua dung cu cat duoc vao bd mat cua phoi, nghia la truot 
pha cac phan tit phoi, do cumg cua phan cat got phai cao hon do cung cua vat 
lidu gia cong. Thong thudng do cung cua dao khong nhd hon 60HRC. Trong 
qua trinh cat, mat trudc cua dao chiu mot ap lute gay ra hien tuong uon dao, 
tham chi lam gay dao, vi vay vat lieu lam dao phai co do ben co hoc cao (dam 
bao do deo dai cao). 

1.2. Tinh chong mai mon cao 

Trong qua trinh cat got, do ma sat giua dao va vat lam, giua phoi va mat 
truac cua dao lam dao bj nung nong va mon, lam mat tinh chat cat got. Vi vay, 
vat lieu lam dao phai co tinh chong mai mon cao. 

Vat lieu phan cat cua dao co du do ben ve co hoc thi dang hong chu yeu ciia 
dung cu cat la bi mai mon. Khi dd cutig cao, tinh chong mai mon cua v$t lieu 
cang cao. M6t trong nhung nguyen nhan chu y£u lam cho dao chong bi mai 
mon la hien tuong dfnh giffa vat lieu phan cdt va vat li6u gia c6ng. Tinh dinh 
duoc dac trung bang nhiet db chay dmh giira hai vat lidu ti6'p xuc voi nhau (tuy 
nhi£n o cung mot do cumg, tirth chd'ng mai mon van khac nhau tuy theo tinh chat 
cua vat lieu). 

1.3. Tinh chju nhiet cao (tinh cung nong cao) 

Khi vat lifeu bi nung nong thi d6 cumg cua vat lieu se giam di. Tuy nhien 
trong qua trinh nung nong vat lieu khong bi bi£n d6i ve cau true kim loai thi sau 
khi lam nguoi, do cumg cua vat lidu se duoc phuc hoi. Tinh chiu nhiet cao la kha 
nang dao giu duoc do cung cao khi cat got 6 nhiet do cao trong theti gian dai, vi 
khi cat got mui dao chiu ma sat 1dm sinh ra nhiet do tai vung car got ra't cao (tren 
dudi 1000°C). 

2. Thanh phan, tinh chat cua mot so vat lieu lam dao tien 

Tinh cong nghe cua vat lidu phan cat cua dao tidn duoc the hien d nhieu 
mat: tinh toi duoc, dd thaim toi, muc thoat cacbon khi nhiet luyen, d6 deo b trang 
thai ngudi va nong... Mot sd vat lieu phan cat cua dao tuy co tinh cat tot nhung 
khong duoc sir dung lam dung cu cat mdt ph3n vi tinh cong nghd cua vat lieu 
khong cao. Hien nay vat lieu duoc dung phd bien de lam phan cat got cua dao 
tien chu yeu la thep gio va hop kim cung. 

2.1. Thep gio 

Thep gio la mot dang thep hop kim dac biet dd lam dung cu cat got va cac 
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chi tiet may c6 yeu cau cao. Trong cac loai thep dung cu thi thep gio la loai 
vat li£u lam dao co tinh cat tbt nhat va dugc sir dung rong rai. Trong thep gio, 
ham lugng vonfram (W) kha cao, thap nhat la 6% va cao nhat la 18%. 
Vonfram la nguyen to hop kimquan trong nhat trong thep gio, cung vd\ 
crom (Cr), vanadi (V), molipden (Mo), coban (Co) lam cho thep gio co the lam 
viec o nhidt dd 560° - 650°C. Sau khi t6i va ram, thep gio co do curng den 65 
HRC va tinh chong mai mon cao, trong deo ngoai cung. Toe do cat cua thep 
gio nhanh hon so voi cac loai thep dung cu hop kim khac tCr 2-3 lan. 

* Thep gio cua Lien Xd cii duoc chia thanh ba nhom: 

+ Nhom co dd bdn nhiet trung binh g6m cac loai di6n hinh nhu: P9(9%W), 
P18(18%W), P6M3(3% molipden). Thep gio chua molipden co tinh chiu mai 
mon cao va t6t nhat la duoc gia cong 6 trang thai chua toi, kha nang chiu nhiet 
cua nhom nay la 600°C. 

+ Nhom co do ben nhiet nang cao g6m: P9K5 (5% coban), P18K02 
(2% vanadi), P10K5<I>5, P6M5K5. Do ben nhiet ciia cac loai thep nay 

dat tdfi 630°C. Nhom nay dung de gia cong kim loai co do curng cao. 

+ Nhom co dd b6n nhiet cao, co thanh phan coban len toi 12%, thanh phan 
vanadi d£n 3,5%, Vonfram den 18%. Nhom nay co kha nang chiu nhiet dat tdi 
650°C vd»i cac loai tieu chuan la P9K10, P9M4K8, P18K502 v.v... 

* Thep gio cua Cong hoa lien bang Difc difpc chia lam 2 nhom: 

+ Nhom co nang su&'t cat got binh thubng duoc ky hieu la SS hoac (S) va 
sau ky hieu la chi so phan tram ciia cac thanh phan hop kim co trong thep gio. 
Vi du: 

SI0-4-3-10 (10%W, 4%Mo, 3%V, 10%Co), 

SI8-1-2-10 (18%W, l%Mo, 2%V, 10%Co)... 

+ Nhom co nang suat cat got cao duoc ky hieu HSS va sau ky hieu cung co 
cac so de chi phan tram cua cac thanh phan hop kim tham gia. 

* Ve tinh cal, P9 titefng dikrng voi P18 nhung co nhiTng dac diem rieng sau: 

+ Do ham lugng W trong P9 it hon PI8 nen P9 re hem, mat khac cung do 

ham lugng vonfram it nen P9 co lugng cacbit du it va co sir phan bo cacbit dong 
d6u hon, khien P9 trof nen d6 ren, dd can. 

+ Dd bi qua nhiet khi nung va tinh mai kem hon PI 8. 

Vi du (theo ky hieu mdi): 

+ 80W18Cr4VMo: 0,8%C, 18%W, 4%Cr, 1%V, l%Mo. 

+ 90W9Cr4V2Mo: 0,9%C, 9%W, 4%Cr, 2%V, l%Mo. 
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Hien nay nhffng mac thep gio thudng sir dung theo (TCVN): 90W9V2, 
75W18V, 140W9V5, 90W18V2. 

- Dac diem ve nhidt luyen ciia thep gio la phai tdi va ram cao dac biet ba 
lan 6 nhiet dd 550° - 570°C. 

- Y nghTa tdn goi thep gio la do loai thep nay c6 do tham toi bat ky ndn co 
the toi trong gio (ngoai khong khi) va sau khi dao cat dem di ram cao dac bidt 
thi no co tinh ciirng nong cao nen co toe do cat tot. 

2.2. Hop kim ciirng 

Hop kim cumg duqc chc tao bang phurong phap luydn kim bot, la quy trinh 
luyen kim khdng nau chay ma van d trang thai ran. Thanh phan chu ydu ciia hop 
kim la cac cacbit rat kho nong chay nhu: cacbit vonfram (WC), cacbit titan 
(TiC), cacbit tantan (TaC) va cac chat dinh ket coban tao thanh. Cac cacbit kho 
nong chay d tren duqc tao thanh dudi dang b6t min, cac bot nay duqc tron vdi 
bot dinh ket chu yeu la coban theo ty Id xac dinh. Hdn hop sau khi tron duqc 
cho vao khudn ep dinh hinh de ep ra cac manh hop kim ciing co kich thude khac 
nhau. Cac manh hop kim nay sau khi ep duqc thidu kd't Idn cuoi 6 nhifet dd 
[400°C - 1600°C (trong moi trudng hydro), luc nay chat dinh kdt coban chay 
va lien ket cac hat cacbit lai vdri nhau. 

Tuy theo so cacbit co trong hop kim cirng ma ta co the xep hop kim cling 
thanh ba nhom: 

+ Nhom hop kim ciing mot cacbit (BK)(TCVN: W+Co): Td chiic nhom nay 
gdm cacbit vonfram (WC) va cha't dinh ket coban (Co) tao thanh (WC+Co). 
Nhom hop kim nay co do ciing d nhifit do thudng la 87-92 HRC. kha nang chiu 
nhiet den 800°C - 900°C, co do deo cao, do do thudng dung dd gia cong vat lieu 
gion (nhu gang, dong thanh) hoac-trong qua trinh gia cong co sir va dap. 

Vi du: BK8 (Viet Nam ky hieu WCo8) gdm: 8% coban (Co), 92% cacbit 
vonfram (WC). BRIO (WColO), BK15 (WCol5). 

+ Nhom hop kim cling hai cacbit (TK)(TCVN: W + T + Co): To chiic nhom 
nay gdm cacbit vonfram, cacbit titan va chat dinh ket coban (WC + TiC + Co). 
Nhom hop kim nay co do ciing d nhiet do thudng la 89,5 - 92,8 HRC. kha nang 
chiu nhiet la 900°C - 1000°C, kha nang chiu mai mon tot, do deo tha'p nen kha 
nang chiu va dap kern. Nhom nay thudng duqc dung khi gia cong cac vat lieu 
deo (nhu thep, ddng thanh) va co luqng du phan bo' ddu. 

Vi du: T15K6 (T15Co6) gdm: 15% cacbit titan (TiC), 6% coban (Co), 
79% cacbit vonfram (WC). 

+ Nhom hop kim ba cacbit (TTK)(W + T + T + Co): To chiic nhom nay 
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gom cacbft vonfram, cacbft titan, cacbft tantan va chat dfnh ket coban 
(WC + TiC + TaC + Co). Nhom hop kim nay co <36 ben va kha nang chong mai 
mon giura thep gio va hop kim cting, thucfng dung de gia cong cac loai vat lieu 
co do cung va do ben cao hoac trong qua irinh gia cong co va dap. 

Vf du: TT7K12(TT7Col2) g6m: 1% cacbit titan (TiC), 7% cacbft tantan 
(TaC), 12% coban (Co), 80% cacbft vonfram (WC) 

* Theo rieu chudn ISO: Hop kim cting co ky hieu phu thuoc vao hinh dang, 
kfch thuoc, gia tri goc sau chfnh, dang ranh be phoi, ban kfnh mui dao va dung 
sai chieu day cua manh hop kim: 

- Ky hieu hop kim thuoc nhom T nhir sau: TNMG160408ER. 

Trong do: 

T: Chi hinh dang cua manh hop kim. 

N: Chi gia tri goc sau chfnh cua manh hop kim, cac gia tri dupe tra 6 bang. 

M: Chi dung sai kfch thuctc chieu dai cua manh hop kim, cac gia tri dupe 
tra o bang. 

G: The hien tren cac manh hop kim co hoac khong co ranh be phoi va be 
phoi bang manh be phoi dupe kep chat manh hop kim. 

16: Chi kfch thudre chidu dai cua manh hop kim, cac gia tri tuong ting voi 
tting kieu dupe cho 6 bang. 

04: Kfch thuoc chieu day cua manh hop kim (mm). 

08: Chi gia tri ban kfnh goc lupn R(mm) cua manh hop kim cung (ban kfnh 
mui dao). 

E: Hinh dang mui dao. 

R: Dang be phoi tren manh hop kim cting. 

- Ky hieu hop kim cting tren mui dao: Tren can dao co mac vat lieu che tao 
phan cat got cua dao. Theo ti£u chuan cua ISO, vat lidu che tao phan cat got cua 
dao dupe ky hieu tren hai dang: dung chu cai cung v6i chti so di kem hoac dung 
mau son tren can dao. Ky hi6u dung chti cai cung vdi chti so dupe ph^n thanh 
ba nhom: 

+ Nhom co ky hieu bat d£u bang chu P: Nhom nay bao g6m cac cacbft 
WC + TiC + TaC + Co, dung de cat vat lieu dco voi toe d6 cat lern va chieu sau 
cdt nho, ky hieu thuemg gap: P01.3; P01.4;P10; P20; P25; P30; P40: P50. 
Mau dupe son tren can dao la mau xanh. 

+ Nhom co ky hieu bat dau bang chti M: Thanh phan cacbft bao gom 
WC + TiC + TaC + Co, dung de cat vat lieu dco vdi toe do cat ihap va chidu sau 
cat Ion, ky hieu thudng gap: Ml0; M20; M30; M40. Mau dupe son lr6n can dao 
la mau vang. 


22 



+ Nhom co ky hieu bit dau bing chu 1 K: Thanh phin cacbft cua nhom nay 
bao g6m WC + Co. Nhom nay chu yeu de gia cong vat lieu gion, mau dupe son 
trcn can dao la mau do, ky hieu thirdng gap: KOI; K05; K10; K20; K30; K40... 

2.3. Hop kim gom 

Hop kim gom nhom co do cung cao 93HRA, kha nang chiu nhiet toi 
1200°C va co do chiu mai mon cao. Tuy nhien do gidri han bdn uon qua thap 
(350 - 400 MN/m 2 ) nen hc^> kim gom ft duoc sir dung, chu yeu dung de gia cong 
tinh khi ticn khong co va dap va rung dong. 

2.4. Kim cuong 

Kim cuong co do cling cao nhat trong tat ca cac loai vat lieu lam dao. Dao 
tien kim cuong chu yeu dung de gia cong tinh hop kim cung, kim loai mau va 
cac loai vat lieu kho gia cong khac o toe dp cit cao. 

III. THONG SO HINH HOC CUA DAO TIEN 

1. Cac mat phang co ban de nghien curu cac goc cua dao tien 

a) Be mat cluta gia cong: La be mat ma dao lien sip cit got. 

b) Be mat dd gia cong: La be mat ma dao tien da cit got. 

c) Be mat dang gia cong: La bd mat do luoi dao true tiep tao thanh. Mat 
dang gia cong co th6 la mat con, mat tru, mat phing (tien mat dau) va mat dinh 
hinh tuy thco hinh dang va vi tri cua ludi cat. 
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Mat phang cat got 


A-A 


Mat phang co ban 
(mat phang day) 


Hinh 2.7. Cac gdc do cua dao Hen mat phang cd ban va mat cdt chink 


d) Mat pining cat got: La mat tiep tuyen voi mat dang gia cong va di qua 
ludi cat chfnh cua dao. Mat phang cat got luon luon vuong goc vdi mat phang 
day (neu ga dao ngang vdi tarn cua phdi). 

e\ Mat pining day (mat phang co ban): La mat phang trong do dao thuc hien 
chuyen ddng tien. Mat phang ccf ban thirdng trung vdi mat phang ty cua dao. 

f) Mat cdt chinh (tiet dien chfnh): La mat phang vuong gdc vdi mat phang 
cat got va di qua mot didm nam tren lirdi cat chinh. Xet ve mat phang day thi 
tiet dien chfnh la mat phang thang gdc vdi hinh chid'u cua lirdi cat chfnh tren 
mat phang day. 

g) Mat cal pint (tiet dien phu): La mat phang di qua mdt di£m cua lirdi cat 
phu va vuong gdc vdi hinh chieu cua lirdi cat phu tren mat phang day. 

Dao tien gdm cac bo phan va yeu to co ban nhur hinh 2.8 dirdi day: 
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Mat sat phu 


Hinh 2.8. Car bo phdn vd yen to co ban cua dao 


2. Cac goc cd ban cua dao tien va tac dung cua no doi vdi vat gia 
cong (xet d trang thai ffnh) 



Hinh 2.9. Car gdc co ban cua dao tien 



2.1. Goc trifdc (goc thoat): Ky hieu (y) 

- Dinh nghla: La goc diroc tao bdi mat trude cua dao va mat phing day, hoac 
goc dupe tao bdi mat trude cua dao va mat phing thing goc vdi mat phang cit 
got do trong tiet dien chmh. Goc trade thucrng dupe chon trong khoang tut 
-5° den 30°. 

- Tac dung: Dam bao cho phoi thoat ra mot each de dang, tufc la lam giam 
su bien dang cua phoi va giam ma sat giiJa phoi va mat trude cua dao. Gia tri 
cua goc trade phu thuoc vao vat lieu lam dao, vat lieu gia cong va tfnh chat gia 
cong (tien tho, tien tinh). Khi goc trade nho, phoi thoat ra kho khan va bi uon 
cong nhiiu lam tang lire can cit got, gay ra rung dong va lam giam chat lupng 
bd mat gia cong. Khi goc trude ldn, didu kien thoat phoi de dang, su bien dang 
cua phoi giam. luc can cat got giam dan den qua trinh cal on dinh nhung goc 
sic cua dao nho lam cho dao yeu, kha nang truydn nhict kern. 

+ Khi cit vat lieu deo, de giam ma sat giua phoi va mat trade cua dao can 
chon goc trade ldn. 

+ Khi cit vat lieu gion, vi phoi d dang vun, phoi bien dang khong nhieu va 
hiu nhu khong trupt tren mat trade cua dao ma chii yeu tap trung d gan ludi cit, 
vi vay can chon goc trude nho, tham chi chon goc y = 0 dd bao ve ludi cit. 

+ Khi lien cd va dap ldn bang dao hpp kim edng can chon goc trade am de 
bao ve mui dao khoi bi hong vi dao hpp kim curng cd do gion cao. 

2.2. Goc sau (goc sat): Ky hieu (a) 

- Dinh nghla: La goc tao bdi mat phang cat got va mat sau chmh do tren tiet 
dien chmh. Goc sau thudng dupe chon trong khoang td 6° den 12°. 

- Tie dung: Goc sau cd tie dung giam ma sit gida mat sau cua dao vdi be 
mat dang gia cong. Khi chon goc sau can phai chu y tdi dieu kien tan nhict, do 
bin cua mui dao va giam ma sit vdi be mat gia cong. Khi goc sau nho, mat sau 
chinh cua dao cp sat vao mat phing cit got, goc sau ldn lam cho ludi cit yeu. 

+ Khi gia cong vat lieu deo, do val lieu cd tfnh dan hoi cao, de giam ma sat 
vdi bi mat gia cong can chon goc sau kirn. 

+ Khi gia cong vat lieu gion cin chon gdc sau nho de tang do bin mui dao 
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va tang kha nang din nhi£t. 

+ Khi tang do tien dao thi chon goc sau nho. 

+ Khi tien 16, dudng kinh cang nho thi goc sau cang ldn. 

+ Khi tien ngoai, dudng kinh vat gia cong cang Ion thi goc sau cang lorn. 

2.3. Goc sac: Ky hieu (p) 

- Dinh nghTa: La goc dugc tao bdi giCra mat trade va mat sau chinh cua dao 
do trong tier dien chinh. 

- Tac dung: Goc sic la goc true tiep cat got vat gia cong, vi vay goc ldn hay 
nho co anh huong rat ldn den tac dung clt got. 

+ Khi clt vat lieu mem (nhu nhom), goc sic dugc chon trong khoang tu 
40° den 50°. 

+ Khi clt vat lieu deo (nhu thep C45), goc sic dugc chon trong khoang tif 
55° den 75°. 

+ Khi clt vat lieu gion, goc sic dugc chon trong khoang tit 75° den 85°. 

- Goc sic dugc tinh theo cong thuc sau: P = 900 - y - a 

2.4. Goc cat: Ky hieu (6) 

- Dinh nghTa: La goc dugc tao bdi giua mat trade cua dao va mat phlng clt 
got, do trong tiet dien chinh. 

- Tac dung: Lam tang tuoi tho cua dao va co tac dung clt got. 

+ Khi tidn vat lieu cung thi chon goc clt ldn, dao it bi hu hong. 

+ Khi tien vat lieu mdm thi chon goc clt nho, clt got se dt hon. 

- Cac goc y - a dugc tao thanh khi mai. 

- Su lien quan giua goc y va 5: 

Tdng hai goc y + 5 = 90° 

Neu goc clt 8 < 90° thi goc trade y co gia tri duong. 

Neu goc cat 8 = 90° thi goc trude co gia trj y = 0. 

Neu goc clt 8 > 90° thi goc trude y co gia tri am. 

2.5. G6c sau phu: Ky hieu (a,) 

- Dinh nghTa: La goc giua mat sau phu va mat phang di qua ludi clt phu va 
vudng goc vdi mat phang day, do trong tict dien phu. 

- Tac dung: Lam giam ma sat giufa mat sau phu cua dao vdi mat da gia cong 
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cua chi tLet. Ngirdi ta chon goc sau phu dua vao dudng kmh vat gia cong la 
chinh, neu dudng kmh vat gia cong ldn thi goc sau phu phai ldn va ngupc lai. 

Thong thudng chon goc sau phu tu 6° den 12°. 

2.6. Goc nghieng chinh: Ky hieu (<p) 

- Dinh nghla: La goc tao bofi hlnh chieu cua ludi cdt chinh tren mat phdng 
day va phuong chay dao. 

- Tac dung: Lam thay doi chieu dai cdt got cua luoi cdt do do thay d6i trang 
thai truyen nhiet cua luoi cat. Khi chiSu sau cat khong thay ddi: 

+ Neu goc <p co gia tri nho thi chieu dai luoi cat true tifi'p tham gia cat got 
tang, lam tang kha nang truyen nhiet, su bien dang cua phoi giam va lam tang 
tuoi tho cua dao. 

+ Neu goc cp co gia tri ldn, chidu dai luoi cat true tidp tham gia cat got giam 
lam giam kha nang truyen nhiet cua dao, din den tudi tho cua dao giam va su 
bien dang cua phoi tang. 

+ Khi chi tiet gia cong kem cirng vung, chon goc nghieng cp co gia tri ldn d£ 
giam luc dAy chi tiet thco phuong vuong goc vdi dudng tarn cua chi ti£'t gia edng. 

+ Khi chi tiet gia cong co do curng vung cao thi chon goc nghieng tp co gia 
tri nho. 

- Thong thudng khi gia cong chon goc cp nhu sau: 

+ True ciing viing cp = 30° -t- 45°. 

+ True khong curng vung cp = 60° + 90°. 

2.7. Goc nghieng phu. Ky hieu (cp,) 

- Dinh nghia: La goc dupe tao bdi hinh chieu cua ludi cdt phu tren mat 
phdng day va phuong chay dao. 

- Tac dung: 

+ Giam ma sal giua ludi cdt phu vdi bd mat da gia cong. 

+ Anh hudng tdi do nhdn bong cua vat gia cong va thdi gian su dung dao. 

- Khi chon goc cp, can chu y: 

+ Neu goc cp, nho thi ludi cdt phu se tham gia cdt got din den dt lam hong 
ludi cdt. 

+ Neu goc cp, ldn thi ludi cdt phu khong co xat vao mat da gia edng nhung 
lam veu mui dao. Thong thudng chon- goc cp, = 10° - 30° 
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- Goc nghidng chinh va goc nghieng phu phu thuoc vao each mai dao va ga 
dao. Chieu dai cua luPi cit chinh true tiep tham gia cdt got phu thuoc vao goc 
nghidng chinh va chieu sSu cdt (t). 



H'inh 2.10. Vi In cua goc nghieng chinh cp va goc nghieng phu cp t 

a. Dao tien ddu thdng khi lien ngodi; b. Dao lien dan cong 45“ klii lien tru ngodi va lien 
mat ddu; c Dung dao lien mat ddu; d. Dao vai lien tru ngodi 


2.8. Goc mui dao: Ky hieu (s) 

- Dinh nghla: La goc dupe tao boi hinh chieu cua ludi c&t chinh va Ju'ofi cdt 
phu trdn mat phlng day. 

- Tac dung: Khi tang goc e dao dd toa nhiet, tuoi tho cua dao cao nhung hieu 
suait cat gpt khong cao. Khi giam goc e dao kho toa nhiet, tuoi tho cua dao thap 
nhung dd cat got. 

- Goc mui dao dupe xac dinh tir bicu thirc: (p + <p ( + e =180°. 
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2.9. (Joe nang cua liroi cdt chinh: Ky hieu (X) 




X 



Hinh 2.11. Goc nang cua ludi cat chinh 

- Dinh nghla: La goc duoc tao bofi luoi car chinh va hinh chieu cua no tren 
mat phang day. 

- Tac dung: Thay doi huong thoat phoi va tang do ben cua mui dao. 

+ Khi goc nang X co gia tri am, phoi thoat ra ve phia mat gia cong, khi do 
phoi se cao xude b4 mat da gia c6ng. Vi vay goc nay thiremg diroc sir dung khi 
gia cong th6 va khi tien co va dap de tang do ben cho mui dao. 

+ Khi goc nang X co gia tri dtrong, phoi thoat ve phia be mat chua gia cong, 
trirdng h<^p nay phu hop khi tien tinh va ti6n vori lutmg du phan bo deu. 

+ Khi goc nang X = 0 phoi thoat ra theo phuemg vuong goc voi luoi cat. 

- Goc nang cua luoi cat chinh duoc chon trong khoang X = 0° 4- ±10° 

- Khi X = 0 luoi cat chinh song song voi mat phang day. 

X > 0 mui dao la diem cao nhat so vdi tat ca cac diem khac nam tren ludi 
cat chinh. 

X < 0 mui dao la diem thap nhat so voi cac diem khac nam tren luoi cat 
chinh. 
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IV. NHIET LUYEN VA MAI DAO TIEN 

1. Nhiet luyen dao tien 

Tuy theo vat lieu lam dao ma ta tien hanh nhiet luyen d6 nang cao co tinh 
cua dao, neu nhiet luyen chua dat yeu cau sc anh hudng den sir cat got va tuoi 
tho cua dao. Qua trinh nhiet luyen dupe chia thiinh hai bude: 

+ Budc I: La TOI dao, de dat dupe do cufng c^n thi6t (khong nho hem 60 

HRC). 

+ Budc 2: La RAM dao, de’ dat do on dinh vd kct cau tinh the cua vat lieu 
lam dao. 

2. Mai dao tien 

Mai dao tien la bude het siic quan trpng, can thiet ddi veri ngudi thp tien. 
Trong thuc te khi mai dao can theo thii tu sau: 

1: Mai mat trude. 

2: Mai mat sau chinh. 

3: Mai mat sau phu. 

4: Mai mui dao. 

Neu mai dao tren may mai 2 da phai luu y mot so diem: 

- Dao phai cam cho ch^c chSn va ty vao gia dd, chi khe ap dao vao mat da, 
tranh an manh lam nhiet dp d5u dao tang cao dSn den hi non dao. 

- Khi mai dao khong de dao dtrng nguyen mot vi tri ma phai di chuyen dao 
tren mat da, tranh da mon khong dPu. 

- Phai thudng xuyen nhung nude lam nguoi dao - neu la dao bang hop kim 
thi khdng can nhung nude vi nhiet do nong lanh dot ngot d6 lam mieng hop kim 
ran nut. 

- De dam bao an toan, trong khi mai ngudi thp c^n dirng ne sang mot ben 
de phong da vd vang vao ngudi. 

- Khe hd cua be ty dao phai < 5 mm. 

- Khi mai dao can deo kinh de tranh da ban vao mat. 
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Hinh 2.12. Mai duo lien 

V. BAO QUAN VA LAM NGUOI DAO KHI TIEN 

- Dao lien phai dirge bao quan tot va sir dung theo quy tSc chung: 

+ Khong sir dung dao khi da men nhiCu. Gin mai tai dao truck: khi ludi cat 
bi hong. 

+ Khong dung dao lam can dem. 

+ KhOng vui dao lung lung trong lu dung dung cu. can bao dam cho lu5i cat 
cua dao khong bi hir hong do co co sal vao nhau hoac vao lhanh lu, 

+ Khi lien cin phai sir dung nuoc iircri iron nguoi (ddi vdi dao thep gio). 

+ Truck khi chay may cung nhu sau khi ticn. muon dung may, dao tien 
khOng dirge tiep xuc vefi vat gia cong de ludi dao khoi hong. 
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- Tac dung cua viec lam ngupi dao khi tidn: 

+ Ha thap nhipt d6 cua dao, do do keo dai thdi gian sir dung. 

+ Lam cho vat gia cong ngupi di, khong bi bien hinh trong va sau khi tien. 

+ Lam cho vat gia cong dupe tron lang, chinh xac. 

+ Lam troi phoi tien, giam dupe ap luc cua phoi doi vdri dao do do tang dupe 
hieu suat cit got. 

- Nguydn tac su dung dung dich lam nguoi: 

+ Luu lupng dung dich phai du. 

+ Tuoi dung dich tron nguoi ngay tir khi bat dau tien. 

+ Tudi dung dich tron nguoi true tiep len vimg cat got vi d da'y nhiet do cao 
nhat. 

+ Khi gia cong, neu phoi tidn a trang thai vun nhu gang, d6ng due thi dung 
dau madut, khong dung dung dich tron ngupi vi h6n hop dung djeh va phoi se 
lot vao cac ban trupt va cac bo phan chuyen dong cua may, lam tang su ma sat, 
gay chong mon hoac xude mat bang may. 

- Dung dich tron ngudi chia lam 2 nhom: 

+ Nhom I: G6m cac dung dich dung de tudi nguoi la chu yeu: Dung dich 
xut, nude xa phong, Emuxi co dac tinh toa nhiet tot va khong lam gi may va chi 
tiet gia cong. 

+ Nhom II: Gom cac dung dich dung de boi tron la chu yd'u nhu: Cac loai 
ddu khoang va hop chat cua no,... Dung dich trong nhom nay dung cho may tu 
dpng, bdi tron cho cac dung cu c4t nhu dao dinh hinh, mui doa, tard, ban ren, 
dao lan ren,... 

Cau hoi on tap 

1. N6u y^u cau co ban cua vat lieu liim dao. Giai thfeh. 

2. Cac m5t phSng co ban cua dao? 

3. Neu cac thong sd' hinh hoc cua dao. 

- Cac goc cua dao trdn mat ph§ng cd ban? 

- Cac goc cua dao tren mat phing cat got? 

- Cac goc cilia dao trdn mat clt chinh? 

(Ve hinh, dinh nghla, gia trj thuong mai) 


3 GTLTCMT-A 
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Chtfcfng 3 

ch£ d6 cAt 


Muc tieu: 

- Hoc sinh n4m di/oc tam quan trong cua che do cal Irong gia cong c^t got. 

- Lfng dung van t6c cit de dieu chinh vong quay true chi'nh. 

- Sir dung che do cat hop iy trong qua trinh cat got. 

I. KHAI NIEM CHE DO CAT KHI TIEN 

Che do cat dua tren 3 yeu to chmh la chidu sau cat - birdc tien (lirong chay 
dao) - t6c do cat. 

1. Chieu sau cat (ky hieu t, ddn vi mm) 

- Dinh nghia: Chieu sau cat la chieu day lerp kim loai bi boc di sau mot lan 
chay dao, theo phudng vudng goc vdfi b£ mat da gia c6ng. 



Hinh 3.1. Cac yeu to cat got khi tien ngoai 
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3.GTLTCMT-B 


D-d 

- C6ng thirc: t = - mm 

2 

Trong do: t - Chi£u sau cat (mm). 

D - Dircmg kmh vat gia cdng triroc khi tidn (mm), 
d - Dircmg kmh vat gia c6ng sau khi tien (mm). 

* Bdi toan vt du ve chieu sau cat: 

Can gia cdng mot chor co dircmg kinh 8mm, tir phbi co dircmg kmh 10mm. 
Neu chi cat bang 1 lat cat thi chi£u sau cat la bao nhieu? 

Bai giai: 

Da cho: D = 10mm; d = 8mm; t - ? 

D-d 10-8 

- Ap dung cong thuc: t = -= -= 1mm 

2 2 

Tra lcti: Neu chi cat bang 1 lat cat thi chieu sau cat t = 1mm 




Hinh 3.2. Chieu sau cat khi tien 

a. Tien ngoai 

b. Tien IS 

c. Tien mat dan 

d. C&1 diet 
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2. Birdc tien (ky hieu S, <3dn vi mm/vong). 

- Dinh nghla: Bade tien la khoang dich chuyen cua ludi cat sau m6i vong 
quay cua vat gia c6ng. Bade tien con dude goi la lu<mg chay dao. 

Co 3 loai bade tien: 

+ Bade tidn doc: La bade tien co dadng dj chuyen cua dao doc theo dudng 
tam cua chi tiet gia cdng. 

+ Bade tien ngang: La bade tien co dadng di chuyen cua dao theo phuong 
vuong goc vdi dudng tam cua chi tid't gia cong. 

+ Bude tid'n xien: La bade tien co dudng di chuyen cua dao theo mot goc 
bat ky vdi dudng tam cua chi tiet gia cong. 

- Mdt vi du ve bade tien: Neu bade tid'n S = 0,6mm/vdng co nghla la sau 
mdi vong quay cua vat gia edng, dao tidn duqc mot khoang la 0,6mm. 


3. Toe do cat (ky hieu la V, dan vj la m/phut) 

- Dinh nghla: Tdc do cat tai mot diem cua ludi cat la lucrng dich chuyen 
tuemg ddi cua ludi cat va chi tiet gia cong trong mot don vi thdi gian. 

nDn 

- C6ng thtic: V =-(m/phut) 

1000 


Trong do: 

D: Dudng kmh vat gia cong (mm) 

V: Td'c dd cat (m/phut), 
n: S6 vong quay cua true chinh 

Vide tinh toanjdc do cat ra't phuc tap vi mdi loai gia cong se tinh khac nhau: 
-t-Tidn ngoai. 

+ Tidn mat d£u. 

+ Tien Id. 

+ Tien cat ranh, cat durt. 

+ Tidn dinh hinh. 

Tuy nhidn vide tinh toe dd cat chu yeu phu thuoc vao chieu sau cat (t) va 
luqng chay dao (S). 


Cdng thue chung de tmh: V, = 


C v 


t xv . 


Trong do: C v ; t xv va Sy v la so tra trong so tay tra curu. 

Thi du: Tidn vat lidu gia cdng thep cacbon co S b = kglmm 2 HB = 215. 
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Dao T15K6. Lucfng chay dao S<0,3 mm / v f, n gi S > 0,3 mm / v6ng 
Ta co bang tra luong chay dao: 



Do bdn 


c v 

x v 

Y v 

S < 0,3 mm /v6 n g 

90 

t < 2,5 

170 

0,18 

0,2 

S>0,3 mm /vi) „ g 


t > 2,5 

141 

0,18 

0,35 


VUU . V y 

Tur do: n„ = -(n„ la sO vong quay theo tmh loan). 

71.D 

Sau do theo bang toe do cua may se lay sat nhirng lay phan phia ducri vi: 

n thirc ie' < - t^tmh loan 

Thf du: n tt = All vong/phut 

Toe do cua may 450, 540; ta se lay n thuc t£ la 450 vong/phut. 

Thuc ra toe do cat duoc tmh toan rat phurc tap vi phu thuoc vao nhidu yeu 
t6: may, dao, vat lidu gia cOng, dieu kien gia cOng, chd d6 tuoi nguoi. De dcm 
gian va trong di6u kien gia edng nhu nhau, muon so sanh viec cat got ta dung 
cOng thuc tmh toe do cat: 

n.D.n 

v =-(m/phut) 

1000 


Con cOng thurc: n = 
cOng thurc: 


1000.V 

n.D 

Cv 


v =- 

t*vsyv 


chi dung khi ngubi ta tmh tOc dO cat theo 


Tren cac may c6ng cu, viec tmh toan lay toe do quay cua true chinh, tren 
co so vin toe tinh toan ta se chon s6' vong quay cua true chinh hop voi van toe 
cat thich hop. Didu nay co vai tro rat quan trong, anh huong Ion den nang sua't 
va chat luqng khi gia c6ng. 

* Bai toan ve toe do cat: 

Tidn vat co dubng kfnh 40mm. Toe dO cat cho phep la 60m/phut. Hay tinh 
toe d6 quay cua vat gia cong. 
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Bai lam: 


n = 


1000.v 
k.D 


Ta co cong thuc: 

1000.60 

Ma: v = 60m/phut —» n =- = 477 vong/phut 

D = 40mm W 4 *« 

Vay tdc dd quay cua vat gia cong la: n = 477 vong/phut. 

Chu y: Neu may khdng co toe do 477 vong/phut ta se lay tdc dd sat dudi 
cua toe dd tinh toan. Trong trudng hop tren doi vdi may 16D20 hay may 
16P16Kn ta se lay toe dd la 400 vong/phut. 

Thong thudng: 

+ Ddi vdi dao thep gio: V = 20 -r 50m/phut. 

+ D6i vdi dao hop kim: V = 80 + 250m/phut. 

II. CHON CHE DO CAT HOP LV 

Can lua chon che do cdt sao cho t$n dung dupe het cong suat cua may va 
tudi tho cua dao, dam bao chat lupng gia cong cao va gia thanh thalp nhat, dong 
thdi tao ra nhung dieu kien an toan lao ddng dupe goi la che do cat hop ly. 

Chi6u sau cat, bude tien va toe dp cat co lien quan mat thiet vdi nhau. 
Nguyen tie chon: Neu ciing t Khi V T thi S -l 

Khi V i thi S T 
Neu ciing S Khi V t thi t i 

Khi V i thi t t 
Neu ciing V Khi S t thi t i 

Khi S l thi t t 

Thong thudng ngudi ta tan dung lupng chay dao, vi khi tang chieu sau cat 
I6n 2 l^n thi luc cat got cung tang 2 ian. Nhung neu tang bude tien len 2 lan thi 
luc cat got chi tang 68%. Trong thuc tP san xuat, lupng du khi tao phoi thong 
thudng la rat ft. Mat khac khi tang tuoi tho cua dao thi cung nen tang chieu sfiu 
cat. 


Cau hoi on tap 

1. The nao la che do cat hop ly? 

2. Ve hlnh, dinh nghTa. The nao la van t6‘c c^t, chieu sau clt, lupng chay dao? 

3. Tren cac may c6 ghi s6 vdng quay cua true chinh n (v6ng/phut) co y nghTa gi? 
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Chifdng 4 


TlfcN MAT tru ngoAi, mAt DAU, 

• • • ■ 

RANH VA CAT BLfT 


Muc tieu: 

- Hieu v£ nam di/oc y§u cau cac bade (hue hi£n gia cong tru ngocii, cit ranh, cit dlit 
v£ xen mat dau. 

- Chon chi do cat hop Iy khi gia cong tiin tru ngoai, cit ranh, cat deft, xen mat dau. 

- Biet each chon dao trong ti/ng trudng hop gia cong. 

I. KHAI NI$M v£ MAT TRU NGOAI 

1. Cac dang mat tru ngoai 

- Mat tru trefn: La cac loai mat tru c6 dudng kinh khdng doi trSn sud't chieu 
dai (cac loai ch6't thing, mat pittong,...). 

- Mat tru bic: La cac loai mat tru co mot so doan vdi dtfcmg kinh va chidu 
dai khac nhau. 

- Mat bi'ch (chi tiet dang hinh dla): La m6t dang cua mat tru ngoai vai ty 16 
giCra chieu dai va ducing kinh nho hon 0,5 (1/d < 0,5). 

1.1. Cac yeu cau co ban cua mat tru ngoai 

a. Dam bao chink xac ve kick thitcrc: Moi mat tru ngoai sau khi gia cong 
xong phai co duemg kinh va kich thircrc chieu dai dung theo yeu cau ban ve. 

b. Dam bao chink xac ve hinh dang hinh hoc: 
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Hinh tang trong 



Hinh nhidu canh 


Hinh 4.1. Do sai lech ve hinh clang cua mat tru 

- Moi mat cat di qua dirong tarn d£u bang nhau. NghTa la mat tru tien ra 
khong bi con, hinh tang trong, hinh yen ngua. 

- Cac mat cat bat ky vubng goc vcri ducmg tarn co do tron xoay. NghTa la be 
mat cat do khong bi ovan, da canh,... 




c. Dam bao vi rri tucmg quart giTfa cdc be mat: Dam bao dung theo yeu cSu 
cua ban ve (do ddng tarn, d6 vu6ng goc, dd song song). 

d. Dam bao do Went lang be mat: Dam bao dung theo yeu cau cua ban ve. 

n. PHlfONG PHAP GA PHOI TIEN MAT TRU NGOAI 

1. Ga phoi tren mam cap (ba vau, bon vau) 

Ap dung v6i phoi cumg vGmg (1/d < 5). Cau tao cua mam cap: 


4 



2 


Hinh 4.2. Cau too mam cap ba van 
tif din It hint 

1. Va n cap 

2. Than 

3. Dia edn co rang .wan 

4. Bdtth rang con 






Milm cap co hai loai thuemg dung: 

* Mam cap 3 v£u lit djnh tarn: 3 vau ra 
vao d6ng theti nen dinh tarn nhanh chong, 
thiremg de ga kep nhung vat ngdn. hinh tru. 



Hi nh 4.3. Mam cap ba 
vau tudjnh ram 
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- Mam cap 4 va'u: 4 va'u ra vao 
doc lap vdi nhau, thirdng dung de 
ga kep nhung vat gia c6ng co dang 
tron lan hoac co hlnh dang phuc 
tap. 

* Trinh li( gd phoi tren mam 
cap nhtfsau: 

- Di£u chinh khoang each giua 
cac vSu lorn hon vat gia cong 
khoang tir 3 +- 5mm. Tay phai dira vat gia cong vao va'u va giO: vat gia cong, tay 
trai difiu khien va'u cap vao vat gia edng. 

- Ra iron vat gia cOng, tuy theo do chinh xac ta co the dung “ban ra” hoac 
dung dong ho so d£’ ra. Sau khi vat gia cSng da Iron di*u, ta xitft chat (doi vdi 
mam cap 4 va'u non lan Inert ra tron tung doi va'u mot). Kiem tra lai, neu vat gia 
edng vdn dao ta phai dieu chinh tiep. 

Ta co the ga phoi len bo mam cap bang bo va'u trai. 




Hinh 4.5. Ga phdi Iren mam 
cap bang bd va'u trai 

1. Than mam cap 

2. Van cap 


2. Ga phoi tren hai mui tam 

Ap dung vdi nhung chi ti£'t kern cumg vung (1/d >5) ma can thao ra lap 
vao thirong xuyen. 
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* Phuong phdp gd: 

Mui tarn thu nha't dirac ga vao 16 con true chmh con mui tarn thu hai dircfc 
lap vao u dOng cua may. De truyOn chuyen dong quay cho phoi, ngiroi ta dung 
cac ca ca'u day toe khac nhau. Loai co ca'u diky toe don gian nhat la vat gia cong 
doge kep chat vao toe dci vat gia cong khong bi dung yen khi co lire cdt got la 
mam tdc day. Dai da s6' cac truemg hop ngircri ta dung chinh va'u kep ciia mam 
cap lam ngon gat tO'c. Khi mam cap quay, vau ty cua mam cap keo theo lO'c 
cung quay. Vat gia c6ng da dirge kep chat vao toe nen quay theo cung true 
chmh cua may. 

Hinh theo A 



Hinh 4.6. Gd phdi tren hai mui chong turn 

* Chu y: 

- Truoc khi ga vM gia c6ng eSn di6u chinh cho hai mui tarn cung nam tren 
duong tarn may. 



Diu may 


Hinh 4.7. So (rung (dm git?a u dong va u (rude 
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- Toe kep vao vat gia cong phai du char de khong cho vat gia cong dtfng lai 
khi co lire cat got. Khi kep vat gia cong bang toe can co mifi'ng can lot bang 
dong de khong bi say slide san ph4m. 

- Khong de dau duoi toe cham vao mam cap, vl n£u cham vao thi mat cua 
mui tarn khong tiep xuc h£t vdi mat cua 16 tarn lam cho vat gia c6ng bi dao. 

- Mui tarn lap d u dong (neu la mui tarn dufng) co' dinh phai cho m5 vao 16 
tarn de giam bert ma sat giua 16 tarn va mui tarn. 

- Luc ty cua 2 mui tam vao vat gia cong phai du 16n, dam bao su cung vung, 
nhung khong qua Ion lam hong 16 tam va mui tam. 

3. Ga phoi tren mam cap va mui tam 

Ap dung trong nhffng truong hop phoi hinh tru kem edng virng (1/d > 5), co 
hinh dang phuc tap cong kenh. 



* Clw y: 

- Tam cua u sau va u durng phai triing nhau, de tranh hien tupng bi con khi 
tien. 

- Truoc khi chd'ng vat bang mui tam, 16 tam can dupe ra that tron. 

- Neu su dung mui tam co dinh can cho md vao 16 tam d6 giam ma sat. 

- Luc ty cua mui tam va vat gia cong can vira du (d6 khoi chay mui tam va 
16 tam; ngoai ra neu vat gia cong co dudng kfnh nho thl d6 bi cong khi luc ty 
qua ldn. Neu luc ty qua nho thi chi tiet kh6ng edng vflng). 
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Hinh 4.9, Cac loqi dao tien ngodi 

- Dao tien ngoai co the la dao d<lu cong, dao dau thang, vdi goc nghieng 
chinh cp = 45 h- 90°; goc nghieng phu cp, = 10 -t- 30°. True cang cling vung kem 
(I/d > 5) thi goc cp cang ldn va ngtroc lai. 

- Neu true qua khong ctfng vung ( 1/d >12) ngudi ta dung dao vai co cp = 
90°. Nhung d loai dao nay phan lirdi clt tham gia cdt got It, do do tudi tho ciia 
dao kem han so vdi cac loai dao co cp = 30 4- 60°. Khi gia cong tho, ban kfnh 
mui dao R = 0,5 -5- 1mm. Khi gia cong ban tinh, R= 1,5 -s- 2mm. Khi gia cong 
tinh, R = 2,5 + 5mm. 

2. Phifdng phap ga dao 
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Khong dung 


\ 


$ 


c 




Dung 

Hinh 4.10. Cach gd duo 

- Dao ga tr6n 6 dao phai dam bao mui dao 6 vj tri ngang vdi tarn true chinh. 
De dieu chinh chi£u cao cua mui dao, khi ga dung nhirng mieng can mong bang 
thep mdm. So luong can phai han chc tdi muc th&'p nha't. 

- Khi dem mat dudi cua can dao phai ty len toan bo be mat mieng can. 

- Ph&n chia ra cua dao (tinh tir mui dao den mep ga dao) phai nho hon hoac 
bSng 1,5 chieu cao cua than dao (1 < 1,5H). 

IV. TlfiN TRU NGOAI 

1. Phirdng phap tien tru trdn 

Tifen tru tron la tien mat ngoai mot chi tiet hinh tru tron suot chieu dai. 

1.1. Phirong phap tien 

- Chu&n bi dao. 

- Ga v4t gia edng len may. 

- Xac dinh so lat cit va chieu sau c£t. 

- Tien pha (tien tho): Qua trinh nay dieu chinh may d i vat gia cong khong 
bi c6n. 

- Tien tinh (tien lang). 

1.2. Phirong phap kiem tra 

Khi ti£n pha va tien lang, muon ki6m tra kich thude va gia cong diroc nhanh 
ta dung phuong phap sau (xem hinh 4.11) 
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a. Kiem tra bdng thuac cap 


b. Kiem tra bdng panme 


c. Kiem tra hang calip 


Hinb 4.JI. Cue phuefng phdp kiem tra duefng kwh ngoai 


- Dung compa, ihutfe cap. panme,... d6 kiem ira kfch ihtrofc doan dau ma dao 
lien vira bat diiu lien dtfcfc 3 -s- 5mm (cdt thir). Neu thiy kich ihirifc chira dung 
ihi dieu chinh lai du xfeh ban trirpt ngang. 

- Luon lu6n kidm ira lai dp thang cua vftt gia cong. 




- Doi vdi chi ti£t san xu£t hang loat thi ta dung dirdng kiem de thay the cho 
cac dung cu khac. 

2. PhiTdng phap tien tru bac 

2.1. Trong san xuat dcm chiefc 



Hinh 4.12. Tien tru bac 

- Phuang phap phSn doan: Ap dung khi gia cong true ciing vfitng. 

+ Tien <j>, v6i chiSu dai 1;. 

+ Ti6n <J) 2 voti chieu dai 1 2 . 

+ Tien <f> 3 vdi chidu dai 1 3 . 

=> L dirge hinh thanh: L = 1 ( + 1 2 + l 3 (1) 

- Phircmg phap phan tang: Ap dung khi gia cong true kern curng vung. 

+ Ti6n <|) 3 vdi chieu dai: 1’ 3 = 1, + 1 2 + 1 3 

+ Tien <|) 2 vdi chieu dai: 1' 2 = 1| + 1 2 
+ Tien <J>, vcii chieu dai: I’, = 1, 

L dirge hinh thanh: L = l’| + 1’ 2 + I’ 3 = 31, + 21 2 + 1 3 (2) 

(Trong do: L la chieu dai loan bo chi tiet; L’ la chieu dai cua tong 3 loai 
1| + 1 2 + 1 3 ). 

Tir (1) va (2) ta thay: Phuang phap tien phan bac cho nang suat cao hon 
phuang phap tien phan tiling. 

2.2. Trong san xuilit hang loat 

Trong san xuat hang loat, d£ khong che chieu dai cua m6i bac nguai ta dung 


4.GTLTCMT A 
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cur doc bit tren bang may va tren xe dao. 

Bac thu nhat co chieu dai 1, gia cong khong cdn can mAu ma d £ xc dao tien 
true tiep, den ctr. Bac thur hai vdi chidu dai l 2 dung can mAu co chieu dai l, - l 2 . 

Bac thir ba vdi chieu dai 1 3 dung can mAu co chieu dai 1, - 1 3 . Bac thir tu dung 

can mAu co chidu dai l, - l 4 . 

Chu y: Tien iru bac chong (Am tren hai dAu tam, neu 16 tarn khong bang 
nhau thi vi tri cua phoi khi ga se khac nhau. Do do khi gia cong theo cu, cac chi 
tiet sc co chidu dai khac nhau. De khAc phuc tinh trang nay. ta dung mui tam tu 
didu chinh lap tren nong true chinh ciia may. 

3. Che do cat khi tien mat ngoai 

* Chieu sau cat t (mm) 

Duoc xac dinh phu thuoc vao luong du gia cong va do chinh xac ciia chi 
tiet. Thong thudng: Khi tien tho: t = 4 -r- 6mm. 

Khi tien ban tinh: t = 2 4mm 

Khi tien tinh: t = 0,5 + 2mm 

* Birac tien S (mm/vong) 

Ductc xac dinh phu thuoc vao do tron lang cua vat gia cong. Thong thudng: 
Tien tho: S = 0,3 -h 0,6mm/vong. 

Tidn tinh: S = 0.1 0,3mm/vong. 

* Toe do efit v (mm!phut) 

Duoc chon phu thuoc vao nhidu yeu to: vat lieu gia cong, vat lieu lam dao, 
chieu sau cAt, bude tien, dieu kien gia cong (do cung vung cua may, dao, che do 
tudi nguoi). Nhung yeu to' co ban anh hudng den toe do cAt la tudi tho ciia dao. 

Toe do cat trung binh duoc xac dinh theo bang: 


Vat lieu lam dao 

Vat lieu gia cong 

Dang gia cong 

Tien tho 

Tien tinh 

Thep gio: P9, PI2, PI 8 

Thep 

20-30 

35 - 45 

Hop kirn cung BK8 

Gang 

60-70 

80 - 100 

Hop kim cung TI5K6 

Thep 

100- 140 

200 

1_ 
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4. Cac dang sai hong • Nguyen nhan va each khac phuc 


Dang sai hong 

Nguyen nhan 

Cach khac phuc 

- Bd mat chi tiet c6 

- Lurnig dir khdng dam bao 

- Thay phoi co luong du lern, 

phtin chua cat got 

- Khdan bi lech tam 

- Vach dau djnh tam dung 

- Kfch thude sai 

- Phoi ga bi dao 

- Do sai khi cat thtr 

- Ra tron, kep chat 

- Do chinh xac khi cat thir 

- Chi tiet bj c6n 

- Didu chinh du xich 
kh6ng chinh xac 

- Ga cO khong chinh xac 

Hai mui tam khdng triing 

nhau 

- Mui nhon u sau bj ldch 

- Than trpng khi sir dung du 
xich, thir do do cua du xich. 

- Kep chat cu. tranh xo cur 

- Dieu chinh hai mui tam 
trung nhau 

- Lau sach 16 c6n nong u 

- Chi tidt bj ovan 

do khdng lau sach khi lap 

- Dao bi cun 

- Khong khir do do cua 
ban truot ngang 

- Ga dao khbng chac chan 

- True chinh bi dao do 6 do 
bi mon, hoac do dai 6'c 
dieu chinh bj long 

- Ph6i bj u6'n do lure diiy 

sau va mui nhon khi lap 

- Mai lai dao 

- Khir do do trude khi cat 

- Ga va kep dao chac 

- Goi tho sira chua didu 
chinh lai. 

- Giam chidu sau cat, bucic 

- Chi tidt bj hinh tang 

cua dao 

- Ph3n bang may giiia bi 

lidn khi tidn 
- Cao sira lai bang may 

trdng. 

- Chi tidt bi hinh ydn 

mon lam cho dao thap hon 
tam vat gia c6ng 

- Dao bi hut vao vat vi goc 
truac cua dao qua Ion 

- Dao bj cun hoac ga dao 

- Thay ho$c mai lai dao. 

Xidt chat bu long d 6 dao 

- Mai lai dao, ga dao chac 

ngua (dtrdng kfnh 

khong chac chan 

chan 

phia u trude nho) 

- Vat gia cong day dao, do 

- Rut ngdn nong u dong lai 


nong u sau dd qua dai va 
kep khong chinh xac. 

( 

1 

i--- 

va xiet chat. 
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- Chi tiet bi hinh yen 

- Dao mai chat lucmg kern 

- Mai dung va kifem tra 

ngua (dircrng kmh 

- Vat lieu gia cong khong 

- Chon phoi dung yeu cau 

phia u sau nho) 

dam bao (thep qua mem 

ky thuat. 

- Do nham khong dat 

ho§c toi ciing) 

- Dao ga tha'p hern vat gia 

- Ga dao trung tarn may. 

yeu ciu 

cong. 



V. TIEN MAT DAU 
1. Dao tien mat dau va each ga dao 
1.1. Cac loai dao tien mat dau 

Ngufti la co the dung dao pha d£u thiing, dao pha dau cong, dao vai hoac 
dao xen mat chuyen dung de xen mat d£u va cac b$c. 



H 





Hinh 4.13. Cac loai dao dung de xen mat dau 
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1.2. Cach ga dao 

Khi khoa mat ddu umg vdri tirng loai dao ma vi trf dat dao tren ga dao cung 
thay d6i. Ga dao khoa mat ddu thi mtii dao phai tuyet doi trung voi tam may. 
Neu dung dao vai dd tien mat bdc, khi ga dao, lirdi cat chmh phai vu6ng goc vdi 
ducmg tam may. Con khi dung dao vai d£ khoa mat ddu vcii budc tid'n ngang c^n 
phai bat cheo dao sao cho lirdi cat chmh lam vdi mat d£u mdt goc 5° -5- 10°. 



Hinh 4.14. Chieu dai phai tho ra khi ga tren mam cap de xen mat ddu 
a) Ga 4ling; b)Ga sai, I. Doan phoi tho ra 


2 . Phirdng phap tien 

2.1. Trirumg hop vat gia cbng ga tren mam cap vau 

- De cho cimg virng khi khoa mat vat gia cong chi diroc tho ra ngoai mam 
cap it nhdt. 

- Neu dung dao vai de xen mat dau, khi cat got vcri chidu sau cdt Ion va dao 
tien theo hudng kinh (tien dan vao tam) thi mat dau dd bi 15m. 

- Neu dao tid'n tir tam vat gia cong ra ngoai thi mat ddu dd bi kli. 

De khac phuc tinh trang trdn, khi cat tho phdn Ion lirong du diroc cdt bang 
bade tien doc vdi nhi£u lat. Con khi tien tinh cho dao cat got nhe tir tam ra. 
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b) 



H'mh 4.15. Xen mat ddu bdng clan vai bade lien ngang 

2.2. Trircmg hap vat gia edng ga tren dau mfli nhon 


a) b) 



0 " t 


HinIt 4.16. Xen mat ddu cua chi del ga tren hai mid 1dm 

- Khi xen mat dau vai chi tie't chong tren hai mui tam, 16 tarn can dugc 
khoan co do vat phu de dao co the lach vao dirge. 

- Neu la 16 tam thuong thi ta phai dung mui tam co dinh co vat mot dau. 

3. Phi/dng phap kiem tra 

- Kiem tra mat diu co the dung thiroc la ap sat vao mat d$u. Neu canh thude 
va vat gia cong khong co khe ho thi mat dau do dugc coi la thing; neu co khc 
hd thi dung can la do do hct. 

- De kiem tra mat Me ngirdi ta co th£ dung thude la, compa, thude do sau 
dat doc theo tam true d6 kiem tra vi tri ciia Me la dung hay sai. 

- Muon danh gia chinh xac hang loat cac chi tiet giong nhau ta co the dung 
dudng de kic’m tra. 
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4 . Che do cat khi tien mat dau 

* Toe do cat: v (mlphut) 

Toe do cat khi khoa mat dau luon thay doi vi dudng kmh ciia vat gia cong 
tai tfrng thcfi diem luon khac 'nhau (v = m/phut). Ngurdi ta thirong lay 

duemg kmh 1cm nhat dfc tfnh toe dp cat. 

* C hie it sail cat: t (mm) 

+ Khi tien pha: t = 1 4 - 2mm. 

+ Khi tien tinh: t = 0,7mm 

* Bifffc tien: S (mm/vong) 

+ Khi tipn pha: S = 0,2 4- 0,3mm/vong. 

+ Khi tien tinh: S = 0,1 4- 0,3mm/vong. 

5. Cac dang sai hong - Nguyen nhan va each khac phuc 


Dang sai hong 

Nguyen nhan 

Cach khac phuc 

- Tren mat d£u co ch6 
chua cat got tori 

- Luang du phoi khong du. 

- Ph6i ga tren mam cap bj 
dao. 

- Thay phoi khac co luong 
du 1cm hem 

- Ra tron kep chat lai phoi. 

- Vj trf mat dau va 

- Dieu chinh mat so ban xe 

- Khu dp dcr cua may va 

mat bac chua dung 

dao khong chinh xac. 

- Ngat tu dong khong kip 
thGi. 

dieu chinh du xich cho 
dung. 

- Ngdt tudong khi con each 
dau 2 4- 3mm. sau do tien 
dao bang tay toi vach dau. 

- Mat dciu khong 

- Dung cu doc tren bang 

- SiPt chat cu, trong qua 

vuong goc voi duong 

may bi day (xo cir) hoac 

trinh lam vipc luon kiem tra 

tarn chi tifc't 

khong co cu chan mat gia 
cong. 

- Dao bi day do ban truort 
ngang co do do. 

- Dao bj day do ga qua dai. 

lai. Ga phoi phai chic chan, 
dung cu chan mat dau. 

- DiPu chinh lai dp do cua 
ban trupt ngang (dieu chinh 
can). 

- Ga dao cho dung. 
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VI. TI$N CAT RANH - CAT DOT 

1. Dao tien ranh - dao tien cat dut va phi/dng phap ga dao 
1.1. Dao ti£n c3t ranh vh dao tten cdt dut 



- Hinh dang hinh hoc cua dao cat ranh va dao cat dirt gid'ng nhau, nhirng 
khac nhau o chd: Chi6u dai d3u dao cat dut thucmg dai hem dSu dao cat ranh. 

- Ph£n lam viec cua dao cat ranh va dao cat dut gom co luoi cat chmh va hai 
lirdi cat phu. 

- M6i Itrofi cat phu hop voi htfcmg tien cua dao mot goc q> ( - 1 -5- 2°; goc 
a, = 2 -s- 3°, co tac dung lam giam ma sat giua mat cat phu va thanh ranh. 
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- Dao cit co dau dao dai nen dl giy. De khic phuc tinh trang nay, ngudi ta 
tang them chieu cao dau dao hoac luoi cat bo trf ngang voi tam can dao. 

- Chi£u r6ng cua ludi cat phu thuoc vao duong kfnh cua vat can cat dut, 
thong thudng chi£u rdng lirdi cat nim trong khoang 3 + 8mm. 

1.2. Phuong ph6p gi dao cat ranh va cat durt 

- Do cao cua mui dao phai trung vdi tam cua vat gia cdng. Neu mui dao thap 
hon vat gia cdng se d£ lai mdt cai loi dd bi sue dao dan den gay dao. Neu mui 
dao cao hdn tam thi khi dao tien vao den gan tam vat gia cong, mat sat cua dao 
se ty vao phan loi con lai din den gay dao va dao vat gia cong. 

- Phai ga bat dao sao cho dudng tam cua than dao vuong goc vdi dudng tam 
vat gia cong de mat sat phu cita dao khong co sat vao than ranh cat. 

- Phan tho ra cua dau dao so vdi mep dai dao phai ngan nhat (no phu thuoc 
vao duong kfnh hoac chieu sdu cua ranh can cal). 

2. Phi/dng phap tien cat ranh - cat durt 

2.1. Tien c&t ranh 

- Dung du xfch ban truot ngang de xac dinh chieu sau cua ranh. 

- Chidu rong cua ranh thong thudng lay bing chieu rong cua luoi dao. Nc'u 
can cdt ranh co chieu long Ion hon so voi chieu rong cua ludi dao ta can dung 
phuong phap mo mach. 

2.2. Tien cit dut 

- Can cit sat vao mat dau cua viu cap (dao each mat dau cua vau cap khoang 
3 -t- 5mm). 

- Neu phoi cung va co dudng kfnh Ion, khi cit can phai mo mach de tranh 
hien tuong ket phoi. 

- Phoi co during kfnh Ion, khi cat each tam vat gia cong khoang 2 + 3mm, 
phai rut dao ra khoi ranh, tit may va be gay phoi. 

- Phoi co duong kfnh trung binh, mat cat doi hoi do chfnh xac thap thi 
co the dung dao co luoi cat chfnh xien. Trudng hop nay mat cit phing va hong 
co loi. 

- Neu phoi co during kfnh Ion, dung dao cit dau cong, ga up dao (liic nay 
vat gia cong phai quay nguqc chibu). Cal got bing phuong phap nay phoi de rdi 
ra khoi ranh cat nen khong xay ra hicn tuong ket phoi. 
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V j tri cua cO 
khi ciil dui 



lUnit 4.19. Dung eft chan kht'/p 
ban It' tie xdc dinh i llicit dui 
can cat did 

1. 1 ’/ tri eft chant vao mar thin 

2. Vi tri eft a n ang ihdi nr do 

3. Than gd eft 


3. Pherdng phap kiem tra ranh 

- Kicim tra chieu silu ranh va chieu rang ranh bang thirdc cap do sau. thude 
la hoac bang dirdng. 



b> 


Hinh 4.20. Kiem tra chieu sent cua rdnlt 



a. Kiem fra chieu sdu ranh 
Ixing tlufftc cap do do sdu 
/>. Kiem tra chieu sdu ranh 
bang throng 


4. Che do cat khi tien cat ranh - cat dirt 

* Toe do cat: v (mlphut) 

Khi tien cat ranh hay cat dui ihi toe dd cat nho hdn tien ngoai 1/2 lan. 

* Bade tien; S (mm/vdng) 

+ Khi cat chi tiet cd during kinh <|> < 30mm lay S = 0.1 0,2mm/vong 
+ Khi cat chi tiet cd during kinh <|> > 30mm lay S = 0,05 * 0, lmm/vong 
+ Khi cat chi tiet cd during kinh nho ta cho tang birdc tien va ngtrac lai. 
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* Chieu sau cal: t (mm) 

Chieu sau cat phu thuoc vao chieu rong cua dao hoac chieu rong cua ranh 
can cat. 

5. Cac dang sai hong - Nguyen nhan va each khlc phuc 


Dang sai hong 

Nguyen nhan 

1 

Caeh khac phuc 

1 

- Chieu rong ranh sai. 

- Chieu rong dao sai. 

- Mai dao dung hoac 
diing dao co chieu rong 
nho hon chieu rong ranh ; 
roi mo mach, 

- Chieu sau ranh sai. 

- Tinh toan vach so sai. 

- Tinh toan chinh xac va 
ludn kidm tra chieu sau 
cat. 


- KhOng khir do do cua 

- Trudc khi sir dung du 


ban truot ngang. 

xich cin khur do da 


- Dao tu hue vao vat gia 

- Mai lai dao dd giam 


c6ng. 

goc n ude, kep lai dao. 

- Thanh ben cua ranh 

- Dao ga khOng vuong 

- Kicm tra Jai dao sau \ 

khong vuong goc vdi 

gdc. 

khi ga. 

dudng tam cua vAt gia 

- Dao co goc <p | nho. 

- Mai lai dao. 

cong. 

- Didu chinh dao theo cur 
; sai. 

- Kidm tra va ga lai cur. 

- Do nham khong dam 

- Sir dung che do cat 

, - Budc tien dao can phu 

bao. 

khong hop ly. 

hop vdi toe do cua vat 
gia cong. 


- Phoi ga dai. 

- Ga phdi ngan lai. 


- Phoi kep chua vung 

| ch4c. 

- Kep lai phoi. 


Cau hoi on tap 

1. Neti cac ydu cau co ban khi gia cong tru ngoai. 

2. Trinh bay cac phitdng phap tien tru bac trong san xuat don chiec. 

3. Neu cac dang sai hong khi khoa mat dau - cat ranh - c4t dut. 

4. Khi tien mat dau co hien tirgng do tron lang be mat giam dan tit ngoai vao trong. 
Giai thich hien tugng do? 
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Chtfdng 5 

GIA CdNG MAT TRU TRONG 


Muc tieu: 

- Hinh thcinh cong nghd gia c6ng mat tru trong. 

- So sanh dupe che do clt khi gia c6ng mat tru trong vdi gia c6ng mat tru ngoai. 

- Phuong phap vA dac diem c6ng nghe khoan tr6n may tiSn. 

- Phuong phap va dac dilm cdng ngh§ khoet vA doa tr6n may ti£n. 

- Phuong phap va dac dilm tien 16. 

- Cach do kiem tra khi tien 16. 


I. KHAI MEM VE MAT TRU TRONG 
1. Cac dang mat tru trong 




c) 



Hinh 5.1. Cac dang Id hinh tru 
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- Phan loai theo dac diem hinh dang: 

+ L6 suot. 

+ L6 kin. 

+ L6 tru tron. 

+ L6 co bac. 

+ L6 co ranh. 

+ L6 dinh hinh, 16 con,... 

- Phan loai theo kich thudc: 

+ L6 sau: Khi —-- > 1 (mm) 

d 

+ L6 nho: Khi —-- < I (mm) 

d 

2. Cac yeu cau cd ban cua mat tru trong 

- Dam bao chinh xac ve kfch thudc: (l.d) phai dam bao theo ycu cau cua ban 
ve. 

- Dam bao chinh xac v£ hinh dang hinh hoc: L6 sau khi gia cong xong phai 
dam bao tron dung theo yeu cau cua ban ve. 

- Dam bao chinh xac ve vj trf turong quan: Cac 16 va mat phai dam bao theo 
dung y£u cau cua ban ve. 

- Dam bao ve do tron lang be mat: Day la mot yeu c(iu rat quan trong. ncu 
khbng rat kho dam bao dupe yeu cau ky thuat cua chi tict may va chat lupng 
cua m6'i ghep. 

3. D3c diem cong nghe khi khoan, tien, khoet, doa tren may tien 

3.1. Dac diem khi khoan 

- Khoan la bude gia cong thd d^u tien de gia cong tru trong. 

- Phoi de khoan 16 co the la phoi dac hoac phoi r6ng (phoi co 16 san goi la 
khoan mo r6ng 16). 

- Dudng kmh cua 16 gia cong phu thuoc vao dirdng kinh cua mui khoan. 
Thong thuemg ngudi ta co the khoan dupe 16 tir 4>1 + 6^0 

- Khoan 16 la phuong phap gia edng 16 co nang suat cao nhung do chinh xac 
va do nham kh6ng cao. Cap chinh xac la cap 7, Rz80. 

- Khoan 16 khong sua dupe sai s6 cua bude trude de lai nhu do dao. xicn,... 
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3.2. Dac diem con}* nghe tien Id 

- Co ihe? gia cong dupe nhung 16 phi lieu chuiin, nhai la nhung 16 co dtrang 
kfnh lhal Ion thi lien irong la phuong phap duy nhat. 

- Phoi de lien 16 phai la phoi co 16 sin. 

- Tien 16 co ihe gia edng duoc nhidu hinh Ihuc 16 khac nhau nhu: 16 iron. 16 
bac, 16 co ranh,.. 

- Tien 16 cho nSng suai lhap ban khoan, khodt, doa nhung co kha nang dam 
biio yeu cdu kv thuai cao nhu do chinh xac vS dufrng kmh dtin 0,02 (2%) va dp 
nham dal R/6.3. 

3.3. Dac didm cong nghc doa 16 

- Phoi dd doa 16 phai la phoi co 16 sin vdi lupng du xac djnh. 

- Do chinh xac cua doa 16 cao dal chinh xac cap 4, dp nham cao Rz3,2 -*■ Rz0,8 

- Neu gia c6ng lien licp bang 2 mui doa co the dat dupe do nham Rz0.4. Vi 
the doa 16 co ihe la mot trong nhung phuong phap gia cong tinh lin cuoi. 

II. KHOAN L6 TREN MAY TIEN 

1. Mui khoan 

1.1. Cau tao va cong dung cua mui khoan ruot ga 

Cau tao mui khoan: G6m 3 phan la phin lam viec, phan cd va phfin chu6i. 



Lifdi cat ngang 



Mat truac 


Lirai ngang 


LuSi cat 


Hinh 5.2. Can tao mui khoan nipt gd 
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- Phan lam vice: Duqc ch£lao bang thep dung cu dung de cat got. 

+ Co 2 ranh xoan oc dd qua do phoi thoal ra ngoai, dong thai dc dung dich 
tirai nguoi lam ngudi cho phan cat got. 

+ Oau mui khoan hinh con, co mat trude va mat sau. Giao tuyen cua mat 
trude va m|t sau la 2 luai cSt chfnh. 

+ Ducmg th&ng nd'i hai luai cat chmh la luai cat ngang. 

+ Mat ngoai n6i hai luai xoan duqc mai thanh hai dudng go (dudng me co 
tac dung dAn hudng khi khoan). 

- Phan cd mui khoan: Duac che tao bang thep cacbon ket cau, no la phan 
chuydn tiep giua phdn lam vice va phan chudi cua mui khoan. Tren co co ghi so 
hieu nha may che lao va dudng ki'nh mui khoan. 

- Ph4n chudi mui khoan: Dung dc ga kep mui khoan tren may. Mui khoan 
co chuoi tru hoac chuoi con. Chudi c6n duac che tao theo lidu chuan {con Mooc 
s6 1, 2, 3, 4, 5). Chuoi con co tac dung dinh tarn mui khoan nhanh chong va gift 
cho mui khoan khong bi xoay trong qua trinh cat got. Phdn chuoi mui khoan 
duqc che tao bang thep cacbon ket cau va duac mai ra. 

1.2. Phimng phap ga lap, mai sura 

* Phu^g phap ga lap: 

- Mui khoan chuoi c6n duac lap vao nong u sau: Ndu chudi con cua mui khoan 
co so edn khac vdi sd edn d nong u dong thl khi lap ta phai dung bac lot con. 

- Mui khoan chudi tru duac ga vao nong u sau nhd co bau cap mui khoan. 



Bac lot con 


Hinh 5.3. Ga mui khoan bang bac lot con 
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H'wh 5.4. Bait cap dung de gd tmli khoan 


* Phtfo’ng phdp nidi si fa: 

- Khi mai mui khoan, mat hot lirng a diiu mui khoan duqc mai thanh mat 
cong de bao dam nhan dirqc cac goc sau a tren cac IirSi cat. Muon v|y khi mai 
mui khoan tren may mai phai dong thoi thuc hien chuyen dong quay cho mui 
khoan quay quanh tam cua no. 

- Nhfrng ngifcti thd mai va ngudi tho tien lanh ngh6 co th^ mai dam bao 
chieu dai 2 ludi cfit nhtf nhau. goc (p dung theo yeu can va goc sau a tren suol 
chi6u dai liroi cat nhu nhau. 

2. Phtfdng phap khoan 16 tren may tien 

- Khoa mat. moi 16 tam (dinh lam). 
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- Khi bat dau khoan, dfi mui khoan khoi dao, ta ga mot mieng can dd dau 
mui khoan len dai dao. 


L6 bat diu khoan bi 16ch 
do kh6ng co cii ty 



Hinh 5.7. Dung can dao tien I dm cf( ty cho mui khoan 

- Truong hop khi khoan bi dao, ta phai khoa het 16 khoan trirdc do va thuc 
hien khoan lai. 

- Muon khoan 16 that thing va dung kinh thifdc. phai di6u chinh cho tarn 
mui khoan trimg vdi tam u dung. 

- Khi khoan 16 khong thong suot cin phai sii dung du xi'ch tr£n nong u dong 
hoac danh dau chieu s&u 16 ngay trcn mui khoan. 

* Chit y: 

- Luon dua mui khoan ra ngoai d6 gat sach phoi. 

- Luon tudi dung djch iron nguoi vao tan trong 16. 

- Phai cho vat gia cong quay irtfdc khi cho mui khoan chain vao vat. 

- Khi muon dirng khoan phai cho mui khoan ra triKfc sau do moi lit may. 

- Vat c&n khoan va mui khoan phai dugc ga kep chic chin tranh rung d6ng. 

- Khoan 16 thong suot, khi gan thiing cin giam biroc tien cua mui khoan. 
tranh hicn tugng mui khoan bi an bap gay ra gay mui khoan. 
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3. Che do cat 

- Toe do ci t: v (m/phut): 

Trong qua trinh khoan, toe do cat thay doi theo chidu dai cua luoi cat mui 
khoan. O dau mui khoan toe do cat bang 0, vi v$y ta xac dmh toe do cat tai didm 
co duemg kfnh 1cm nhat cua mui khoan. 

K.Dn 

v = - 

woo 

Trong do: v - Toe do c4t (m/phut). 

D - Duemg kfnh mui khoan (mm). 

n - So vong quay cua vat gia cong (hoac mui khoan) trong 
mot phut (vong/phut) 

- Chieu sau cdt: t (mm) 

D 

+ Khi khoan 16 dac: / =- (mm). 

2 

D-d 

+ Khi khoan 16 r6ng: /=- (mm). 

2 

Trong do: d - Duemg kfnh 16 khoan ban dau. 

D - Duemg kfnh 16 sau khi khoan. 
t - Chieu sau cat. 

- Bude tien khi khoan: S (mm/vong) 

Bude tien cua mui khoan la luqng dich chuyen cua mui khoan doc theo true 
sau moi vong quay cua vat gia cong. Vi mui khoan co 2 ludi cat chfnh nen m6i 
ludi cdt chfnh thuc hien m6t bude tien: 

S , 

S z = —--trong do z la so luoi cat cua mui khoan. 

4. Cac dang sai hong - Nguyen nhan va each khlc phuc 


Dang sai hong 

Nguyen nhan 

Cach khac phuc 

- L6 bi lech tarn. 

- Mui khoan mai khong 
dung. 

- Mat d4u cua phoi khong 
vuong goc vdi dubng tarn 
cua no. 

- Mai lai va kiem tra bang 
dudng. 

- Xen mat dtiu dam bao 
vudng goc vdi duemg tam. 
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- Mui khoan dai. 

- Dinh tam trude khi khoan, 
trong khi khoan can dd diu 
mui khoan bang can bit 



tren dai dao. 


- Phoi bi r6 hoac bi chai 

cung. 

- Giam buoc tien khi khoan. 

- Ki'ch thirac cua 

- Mui khoan mai khong 

- Mai lai va kiem tra bing 

16 sai. 

dung: 1 liroi ngin, 1 ludi dai. 

dudng. 


- True chinh cua may bi dao. 

- Goi tha sira chffa den didu 
chinh lai may. 


- Mui khoan ga xien so vdi 
duerng tam 16. 

- Ga lai. 


- Tam u dong lech so v6i 
tam true chinh. 

- Chinh lai tam u dong. 


- L6 nong u dong va chuoi 
con khong lau sach khi lip. 

- Lau sach trude khi lip. 

- Chieu s&u cua 

- Nhim lin khi kiem tra 

- Kiem tra cin than neu 

16 khong chinh 

chidu sau 16. 

chay tir dong, dung cut. 

xac 

- Sir dung du xich nong u 
dong sai. 

- Khu do dcr cua du xich. 


- Mui khoan cun. 

- Mai lai. 


- Ket phoi. 

- Thinh thoang dua mui 
khoan ra chai sach phoi tren 
mui khoan. 


- Lam ngudi khong dat yeu 

- Tang them ltru luong dung 

; 

ciu ve ltru lircmg va thanh 

dich tudi nguoi va pha che 


phan chua dung. 

dung dich dung thanh phin. 

j 

- Biroc tien Ion. 

- Giam buoc tien. 
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III. TI$N LO 

1. Khai niem ve tien 16 

L6 sau khoan hoac 16 co sSn tr6n phoi due, ph6i ren thiremg dupe ti6n ma 
rong dirtmg ki'nh, dam ban kfch thuoc co d6 chmh xac cao va nang cao d6 nham 
b£ mat. 

1.1. Duo tien 16 va phuung phap ga lap 

1.1.1. Dao tien Id 

+ Dao tien 16 suot. 

+ Dao ti6n 16 km. 

Thong thuong goc sat (a) cua dao tiep 16 16n hon so voi goc a cita dao tien 
ngoai a = 12 + 16°. 



ll'mh 5.8. Car ioqi dao tien IS 


- Cue loai dao 16 lieu chudn: Co ltrdi cdt cao hon so voi dircrng tam cita than 
dao (than hinh tru). vi the dao dupe ga th£Lp hon so vdi tam cua 16 gia cong. 
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Muon vay phai sir dung dao co tiet dien than dao nho hon so vcri 16 gia cong. 
Do do nhugc diem cua dao 16 loai nay la kem cumg vflng. 

- Dao lacua: D6 khac phuc'tinh trang kem cumg vflng cua loai dao tren, 
ngirfri ta dung dao cai tien lacua. Than dao nam b vi tri ciia tam 16, vi v$y co the 
tang tiet dien cua than dao va do curng vumg cua than dao se tot hon. 

- Dao Xeminxki: M6t dang dao cai ti£n khac mang ten X6minxki la loai dao 
tien 16 co tiet dien vuong. Loai dao nay dugc ga tren khoi V nen d6 cumg viing 
cao, cho phep cat got vcri che do cat cao hem so v6i cac loai dao tr6n. 

- Dao tien 16 van nang: De co the ti6n dugc cac 16 co chi6u sau khac nhau 
ngifdi ta thudng dung dao tien 16 van nang co the di6u chinh dugc do tho dai 
ciia can dao. Ngoai ra, de tien 16 1cm (duemg kinh <[>30 + <|) 100mm) ngirfri ta 
thiremg dung dao “ba” co can roi. 

1.2. Cach ga dao tien 16 

Dao tien 16 dugc ga tr6n gia dao cua may sao cho: than dao song song vdi 
duong tarn 16. Khi ti6n pha, dao thu6ng bat cao ngang hoac thap hon tam 16 
mot chut. Khi ti6n tinh, luoi cat dugc bat cao hon tam 16 mot chut (khoang 
1/100 dudng kinh 16). Dao bat tren gia dao phai dam bao cting vung de tranh 
rung d6ng trong qua trinh cat got. 

2. Phifdng phap tien lo 

2.1. Tien 16 thong suot 

Ga vat gia cong len mam cap, ra tron theo 16, dua dao cham vao thanh 
16 r6i dua vao du xfch dung tay di6u chinh cho dao cat vao 16 mot doan dai tif 
2 -s- 3mm, t = 0,5 -4- 1mm (tuy theo tung 16). Dung thuoc cap, compa hoac dung 
cu do khac de ki6m tra 16, sau do quy£t dinh chinh dao de tien. Khi tien tinh 
phai di6u chinh dao that chinh xac de tien dugc 16 theo dung yeu cau. 

2.2. Tien 16 khong thong suot 

Ve co ban cung giong nhu tien 16 hinh tru suot, chi khac la khi tien 16 hinh 
tru kh6ng thong suot can chu y chieu dai cua 16 cho that dung. Sau day la mot 
so bien phap khong che chieu dai 16: 

- Tien 16 co b$c: + Dung vach dau tren than dao. 

+ Dung tcim can. 

+ Dung ctf co con lan. 
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Hinh 5.9. Xac dinh chieu sail Id trong qua trinh gia cong 

- Cach thao tac: Dao dang tid'n tir dong, khi tarn can con each vat gia cong 
tir 2 + 3mm phai ngat tu dong va cho an vao bang tay. 

- Tien mat dau trong 16: Cho dao an den chieu dai can thict thco chieu doc 
bang du xfch, cu ham hay dau,... sau do cho dao chuyen dong ngang (huPng ve 
tarn) trong Id. 

2.3. Tien cat ranh trong 16 

Hinh dang hinh hoc cua ranh phu thuoc vao hinh dang hinh hoc cua dao. 
Ncu chieu rong ranh hep thi dung ngay chieu rong cua dao de cit dung, ncu 
chidu rang ranh loin thi mo rong ranh. Chidu rong va chieu sau ranh dupe kiem 
tra bang thuoc cap va bang dudng. 
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hlmh 5.11. Kiem fra diftitog kinh ranh 

a, c. Kiem tra chieu suu ranh bang compa 
+ thtfdc Id 

b. Kiem fra chieu sail ranh bang thtfdc cap 


Dl/Cfng 


Hinh 5.10. Kiem fra ranh trong Id 

a. Kiem tra kich thtfdc ranh bang thtfdc cap 

b. Kiem tra kich thtfdc ti( mat dan den kich 
thtfdc ranh 

c Kiem tra chieu rdng ranh bang dtfdng 

3. Che do cat 

Che do cat khi tien 16 nho hem khi ti6n ngoai vi ga lap d£ tien 16 kh6ng ihuin 
loi nhtr lien ngoai va dao tien 16 yeu hem dao tiSn ngoai. 

- Chieu sau cat: Khong n£n ISty qua 1cm, thong thtrcmg: 

+ Khi tifn tho gang due: t = 3 ^ 4mm. 

+ Khi tien tho thep: t = 2 -s- 3mm. 

+ Khi ti£n tinh: t = 0,5^- 1mm. 

- Biroc tien: Neu lay bucfc tien va chi6u sau cat Urn qua thi d6 cung virng cua 
dao khong dam bao, dao se bi rung dong, 16 lien se bi c6n, khdng dam bao d6 
nham. qua nua dao co the bi gay, phoi bi dao. 
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- Toe do cat: Dua vao toe do cat khi ti£n ngoai, dong thefi giam di theo he 
so k = 1/2. 

4. Cac dang sai hong - Nguyen nhan va each khac phgc 


Dang sai hong 

Nguyen nhan 

Cach khde phuc 

- Mat trong cua 16 

- Luong du gia cong qua it. 

- Tang luang du gia cong. 

co ch6 chira tien 

- Ga vat gia cong khong 

- Ra tron lai roi kep chat. 

tori. 

chfnh xac, bi dao. 


- Tam cua 16 

- Tam 16 khdng trung vdi 

- Trude khi gia cong eUn 

khong trung vdi 

tarn dirdng kfnh ngoai. 

kiem tra vi trf tuang doi cua 

tarn cua may. 


16 theo mat ngoai cua phoi. 

- Rich thude 

- Tam 16 khong trung vdi 

Neu khdng dam bao can d6i 
phoi khac. 

- Nhu tren. 

dudng kfnh bi sai. 

tarn dudng kfnh ngoai. 



- Do sir dung sai du xfch 

- Khu do da du xfch va tfnh 


ban trurot ngang. 

toan so' vach du xfch cho 

- Kich thude 

- Do su dung sai du xfch 

dung. 

- Khu do da du xfch ban 

chieu sau 16 sai. 

ban trirat doc. 

truot doe. 


- Do bi sai cu. 

- Chinh lai cu va xiet chat. 

- Kfch thufdc 

- Dao bdt khong dam bao 

- Bat lai dao cho chat, dao 

dudng kfnh bi 

cirng virng, dao cun. 

phai du khoe va sdc. 

con tren suot 
chieu dai 16. 

- L6 khong tron 

- Vau cap xict qua chat 

- Xict vau cua mam cap vira 

(hinh bau due 

hoac qua long. 

du. 

hoac hinh nhidu 

- Che do cat chua hop ly. 

- Giam chieu sau cht va 

canh). 


bude tien. 


- Dao yeu. 

- Chon dao cho phu hop. 

- Do nham chua 

- Dao bi cun, yeu 

- Mai lai dao, chon dao phu 

dat yeu cdu 


hap vdi kfch thude cua 16. 


- Su dung che do c^t chua 

- Giam luong chay dao tren 


hap ly. 

ca sd luang chay dao, chon 


- Nude lam nguoi chua dat 

chi£u sSu cat va toe do quay 
cua true chfnh cho hop ly. 

- Sir dung luu luang va chat 


yeu cau 

luang rudi nguoi thfch hap. 
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IV. KHOET L6 TRKN MAY TlfiN 

1. Oac diem cua khoet Id tren may tien 

- PhPi de khodt 16 phai co 16 sSn. 

* Dung mui khoet khPng hieu ehinh dude dircmg tarn cua 16. L6 bi dao thi 
sau khi khoet van khong thay doi. 

* Duong kinh cua 16 phu thu<>c vao dircmg kinh cua mfli khoet. 

- Gia c6ng 16 bang phircrng phap khoet co th£ dat ehinh xac tori cap 3 va dp 
trOn lang Rz6,3. 

2. Mui khoet 

2.1. Cau tao va cong dung 



Hinh 5.12. Can tao mui khoet 

Hinh dang va ca'u tao cua mui khoet gan gidng nhu mui khoan, no cung g6m 
ba phein ehinh: phin lam viec, phan chuoi va phan c6. C6ng dung cua cSc phan 
nay cung gtin gidng nhir mui khoan. 

Tuy nhien mui khoet khac mui khoan 6 ch6, dau mui khoan nhon cong c6n 
dau mui khoet dirge mai bang jien khong co Iirai cat ngang. Miii khoet co tir 3 
den 4 Iirai cat con miii khoan chi co 2 Iirai cat, do do khi khoet dam bao do 
nham cao hem. 

2.2. Cac loai mui khoet 

- Mui khoet chuoi lien: La loai mui khoet co phan lam viec lien vdi phan 
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chudi; thudng co lur 3 + 4 ludi cat (doi khi co 2 luoi cdi), 

Phdn ddu con, mat ddu cua loai mui khoet nay diroc mai bang nen khong co 
ludi cat ngang. 



Hinh 5.13. Cdc loai mui khoet 

a. Mui khoet lap ghep tit cdc mieng duo thep gid. 

b. MSI khoet lap cdc iudi cat. 


* MQi khoet chuoi chap; La loai mui khoet co phan lam vide roi rieng va bo 
phan ga la mot true con, Mdt ddu hoi con de’ lap mui khoet, ddu kia diroc che 
tao ki^u c6n Mode de lap vao nong u d6ng. 

- Mui khoet lien: La loai mui khoet ma ludi cdt khong the thao rdi ra. 

- Mui khoet lap cac luoi cat: La loai mui khoet co cac ludi cdt co the thao 
rdi ra. 

2.3. Phutmg phap ga lap mui khoet 

- Vi cdu tao cua mui khoet gan giong nhu mui khoan nen ga lap mui khoet 
tren may ticn cung giong nhu ga lap mui khoan tren may tien. 

- Doi vdi mui khoet chuoi chap, ta lap phan lam vice vao vdi true con, con 
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phan chuoi cua true do duqc lap vao nong u d6ng (chuoi cua true duqc ch£ tao 
theo kieu con Mooc). 

3. PhiTdng phap khoet 

- Neu 16 co duong kinh <f> < 35mm, ta dung mui khoet lidn. 

- Neu 16 co duOng ki'nh 6 > 35mm, ta dung mui khoet 4 ludi chuoi chap de 
dam bao cling vung. 

- Muon kich thude 16 chinh xac va co do nham cao, tuy theo dudng kinh 16 
c^n gia cong ma ta de luqng du cho thich hop. Thong thudng luqng du cua 16 
khoet 6 mot phia lir 0,5 h- 2mm. De’ khoet dd va cho mui khoet di dung hudng, 
trade khi khoet ta can tien 6 phia ngoai 16 mot khoang tir 5 ^ 10mm vdi dirong 
kinh bang dudng kinh mui khoet. 

- Trong thdi gjan khoet 16 can dung dung dich tudi nguoi, trir khi vat gia 
cong do la nhom, dong. 

4. Che do cat 

- Toe do cat: v (m/phut) 

n.Dn 

Duoc linh theo cong thurc: v =- (m/phul). 

1000 

Trong do: v - Toe d6 cat (m/phut). 

D - Dudng kinh mui khoet (mm), 
n - So vong quay cua vat gia cong (vong/phut). 

Toe do cat khi khoet co the lay bang toe do cat khi khoan. 

Vi du: V6i thep gio: v = 20 + 30m/phut. 

Vdi dao hop kim: v = 60 4- 200m/phut. 

- Budc tien: S (mm/vong) 

6 

Duqc tinh theo cong thurc: Sz =- (mm/vong). 

Z 

Trong do: S^, - Budc tien cua mot ludi cat. 

S - Budc tien cua ca ludi cat. 
z - So ludi cat ciia mui khoet. 

Budc tien khi khoet 16 Ion gap 2,5 + 3 lan budc tien khi khoan. 

Vidu: Vdi dao bang thep gio: S = 0,3 + 1,2mm/vong. 

Vdi dao bang hop kim: S = 0,4 1.5mm/v6ng. 

- Chi£u sau cat: t (mm) 
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Dirac tmh iheo cong thurc: 


(mm) 


d-dj 
2 

Trong do: d - Ducmg kinh mui khoet (mm). 

d| - Ducmg kfnh 16 truck: khi khoel (mm). 

Chidu sau c&t khi khoet 16 phu thuoc vao ducmg kinh cua 16, thong thuang 
no duac lay tir 0,5 4- 2mm. 

5. Cac dang sai hong - Nguyen nhan va each khic phuc 


Dang sai hong 

Nguyen nhan 

Cach khac phuc 

- Rich thirac 16 bi nho. 

- Mat 16 co ch6 chi/a 
c^t got. 

- Do nham khong dat 
yeu ciu. 

- Mui khoet bi cun. 

- Luang du gia edng qua 
nho, phoi bi dao. 

- Luang du 1cm. 

- Mui khoet bi cun. 

- Bi ket phoi. 

- Buac tien qua lan. 

- Thay the mui khoet. 

- Tang luang du, kiem tra 
lai phoi khi ga. 

- Giam lucrng du. 

- Thay the mui khoet. 

- Thinh thoang dua mui 
khoet ra chai sach phoi. 

- Giam buac tien. 


V. DOA LC) TREN MAY TIEN 

1. Dac diem cua doa 16 tren may tien 

- Phoi de doa 16 phai la phoi co 16 s5n vai lupng dir xac dinh. 

- Do chmh xac cua doa 16 cao (dat t6i cap 2. cap 3 va doi khi dal tefi cap 1), 

do tran lang cao Rz3,2 Rz0,8. Neu gia cong lien ticp hai mui doa rhl co the 

dat do tran lang Rz0,4. Vi the doa 16 dirac coi la mot trong nhung phirang phap 
gia cong tinh lan cuoi. 


2 . Mui doa 

2.1. Cau tao 

Mui doa gom co: 

- Phan lam viec: Dimg de cat got, tren phan lam viec cua mui doa co cac bo 
phan sau: 

+ Phan con dan hirotag: De cho mui doa lot vao 16 dfe dang. 

+ Phan con lap ghep: La phan cat got chinh. 

Goc 2(p = 8 -e- 12° khi gia cong gang. 

Goc 2ip = 24 4- 30° khi gia cong thep. 
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+ Phdn hieu chinh: La phdn iru cua mui doa dung Id. Cac tucJi cdt a phan 
nay diroc mai thanh cac dai hep (dirong me), rong iir 0,05 -f 0.2mm doc theo 
ludi cat. De dua mui doa ra khoi 16 dirge d6 dang, tren phan hieu chinh dugc 
mai c6n theo dirdng me, dirdng kfnh giam dan vt* phfa chuoi mui doa mol 
khoang t£r 0,01 -s- 0,08mm. 



Con din hudng 


Hinh 5.14. Can lao va hinh dang cua mui doa 



Mat cdt theo phdn cdl got Mai cat theo phdn hieu chinh 


Mat trade 

\ Mat sau ct-goc sau 
\ \ A y tren phdn 

g° l 


y-goc trade trOn phan cat got 
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* Phan cd: La phan no'i giffa chu6i va ph£n lam viec cua mui doa. 

- PhAn chuoi: Dung dd ga lip. Chudi co hai loai la chuoi tru va chudi con. 

2.2. Phrnmg phap lap 

Vi mOi doa co ph&n chudi nhu mui khoet va mui khoan nen phirong phap ga 
mui doa cung giong nhir ga lip mui khoan, khodt, lip mui doa vao nong u dong 
thong qua ao con. Neu lip theo phirong phap nay, phan vi dd khong dong lam nil 
nho gi&a chudi c6n va phin lam vice cua mui doa, do khong dong lam giufa u 
dong va Iruc chfnh cua may, hoac do bui ban phin edn lfip ghep se gay nen luong 
du cal got kim loai khong ddu, lam cho 16 gia edng bi loc hai dau c6n, phan giua 
nho. De khac phut hien tuong nay, nguoi ta lap mui doa va true ttr lira. 



Hinh 5.16. L6 bi he hai cldtt do ga mui doa dial Iren nong it dong 

a. Lb trade khi doa 

b. Lb sou klii doa do gd mui doa khong song song difdng turn 
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Hhth 5.17. True gd 
tu h/a 

I Bac 16 con de ga 
chudi mui doa 
2. Choi truyeii mdmeii 
xodn 

5. Bac (rung gian giQa 
ddu lap vdo u ddng 
4. Bi Ian de ddu true 
nr lira 

5 Miehg dem nidi cau 
Ian 


3. Phifdng phap doa 16 

- Trudc khi doa can phai khoet hoac lien tinh 16 tdi lupng du thfch hop. Tuy 
thco do chmh xac cua 16 ta co the’ doa 16 m6l hoSc hai I5n (doa ban tinh va doa 
tinh). 

- Khi doa can cho an deu, neu khong 16 se khong dam bao do nham va co 
th£ bi gay mui doa. Tri s6 cua buoc ticn khong anh hircmg 12m den do nham b6 
mat gia cong, no chi phu ihuoc vao hinh dang lirdfi cSt tren ph&n hieu chinh. Tuy 
vay ta cung kh6ng n6n l&'y tri sd buoc ti6'n qua Ion. 

- Trong sud't ihcfi gian doa edn tudi dung dich iron nguoi (vat lieu doa la 
gang, d6ng, nhdm. khdng cin tudi dung dich trdn nguoi). Dung mui doa co rang 
phan bo khong deu se doa dupe 16 chinh xac hern mui doa co rang phan bo deu. 


4. Che do c^t 

Neu 16 co dudng kinh nhu nhau; bude lien khi doa Idn gap 2 + 3 lan buoc 
t ton khi khoan. Thong thudng neu 16 doa tCr 5 + 10mm (doa thep) thi lay S = 0,5 
+ 2mm/vong va toe do ciit (v) khi doa 16 se nho hon khi khoan 2 + 3 kin. Con 
neu mui doa bang thep gio, vat lieu gia cong la gang, thep, dong thau thi van 
td'c cat v co the l£y tir 6 + 15m/phut. 
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Chi6u sau cat (t) khi doa phu thuoc vao dirdng kinh 16 doa va vat lieu gia 
cong. No thirong lay tir 0,08 -s- 0,2mm ve mot phia. 

5. Cac dang sai hong - Nguyen nhan va each khlc phuc 


Dang sai hong 

Nguyen nhan 

Cach khac phuc 

- Kich thirdc 16 16n. 

- Mui doa mai khong 
dung goc thoat Ion, liroi 
cat 6 phdn con lap ghep 
bi dao, dubng kinh phan 
hieu chinh qua 16n. 

- Thay mui doa khac. 

- Kich thirdc 16 bi hut. 

- Mui doa bi mon. Kim 
loai bi bien dang dan hoi 
khi doa bac mong. 

- Thay mui doa khac. 


Cau hoi on tap 

1. Neu cac yeu cau cd ban cua mat tru trong. 

2. N6u d$c diem cua khoan (6. Trinh bay phi/dng phap khoan lo kin. 

3. Neu d3c diem cOa khoet 16, doa (6. 

4. Neu dac diem cua tien lo. So sanh che do cat khi ti£n tru trong va ti§n tru ngoai. 


6.GTLTCMT-A 
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Chircfng 6 
TffiN MAT CON 


Muc tieu: 

- Hieu dupe tac dung cua mat con trong ky thuat. 

- Nam dupe cac yeu 1 6 ca ban eCia mat con. 

- Hieu dupe cac phudng phap gia cong mat con: UU, nhupc dtem cua tUng phi/ang phap. 

- Biet each kiem tra bdng duPng kiem, thude do goc, 

I. KHAI NI$M v£ MAT CON 

1. Cong dung cua mat con 

Trong cong nghiep che lao may, ngoai mat tru nguoi ta con sir dung nhung 
mat con, vi mat con dung de lap ghep cac chi tiet vdi nhau va khi can thiet co 
the thao ra mdt each d£ dang ma khong anh htrcmg den do dong tarn va vuong 
goc cua cac chi tiet. 

Con thudng co 3 kieu: Con dau nhon, con dau bang, con co chiPu dai toan bo. 

2. Cac dang mat con 


a) c) 



Hinb 6.1. Cac dang mat con 

a. Bdnh rang con; b. Mui khoet con; c. Mui lam; d. Bac lot con. 
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6.GTLTCMT-B 






3. Cac yeu to cua mat con 

D - Duong kinh Ion nh£t cua doan cdn. 
d - Duong kinh nho nha't cua doan cdn. 

L - Chieu dai toan bo chi tid't. 

1 - Chidu dai doan cdn. 

a - Goc doc. 

2a - Goc cdn. 
i - Dd doc. 

K - Do cdn. 

Cac dinh nglua co ban: 

- Goc ddc: La goc tao bdi giila dudng tarn cua chi tiet vdi dudng sinh. 

- Goc cdn: La goc tao bdi giua hai dudng sinh cua tiet didn di qua dudng 
tam cua chi tiet. 

- Dd cdn: La ty so giua hieu so' cua dudng kinh ldn (D) va dudng kinh nho 
(d) vdi chieu dai doan cdn (1). 

Dd cdn duoc tmh theo cong thifc: 

D-d 

K= - 

/ 

- Dd ddc: La ty so giffa nira 
hidu cua dudng kinh ldn (D) va 
dudng kinh nho (d) vdi chidu dai 
doan cdn (1) cua mat cdn. 

D-d 

i = - = tga 

21 Hinh 6.2. Cac yen to cua mat con 

D-d 

Vi K = - nen dd ddc cdn duoc ti'nh theo cdng thurc: 

/ 

K 

2 

Gia tri cua K thudng duoc vidt dudi dang ph&n so: 1/10; 1/20; 1/50... va ky 
hieu tren ban ve. 
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4. Khai niem ve con tieu chuan 

4.1. Dinh nghia 

Mat c6n dugc che tao theo kich thudc tidu chuan dugc ggi la mat con tieu 
chu£n. 

4.2. Cac loai con tieu chuan 

Con tieu chuan co rat nhieu loai, nhung thong thtrdng co 2 loai dugc sir dung 
rong rai va nhi£u nh&'t trong che tao may do la edn he met va con Mode. 

- Con he met: 

Gom 8 so hieu: 4, 6, 80, 100, 120, 140, 160 va 200. Ca 8 so hidu nay deu 
co K = 1/20 va goc doc a =1°25’55". Con kich thudc D va d se ldn ddn theo 
chieu tang ciia cac so hieu. 



Dirdng kinh D (mm) 

Dudng kinh d (mm) 

1 

Con he met sd 4 

4,1 

2,85 

25 

Con he met sd 6 

6,15 

4,4 

35 

Cdn he met sd 80 

80,4 

70,2 

204 

C6n he met sd 200 

201,00 

179,4 

432 


- Con Mooc: 

Gdm 7 so hieu: 0, 1, 2, 3, 4, 5, 6. Ktch thirdc nho nhal la so 0, Idn nhat la 
so' 6. Do edn cua mdi sd' hidu khac nhau, nhung deu nam a trong khoang tir 1/19 
-s- 1/20. Con ducmg kinh D va d cung ldn dan theo chieu tang cua cac so' hieu. 

- Quan he giira con he met va con Mode: 

Vi duong kinh ldn nhat cua con Mode nSm trong khoang tir 9 h- 63mm va 
co do con gan dung do con he met, do do ngudi ta ghep con he met va con Mode 
lai thanh mdt day co dudng kinh tir nho dd'n ldn, trong do con Mode nam trong 
khoang tir so' hieu 6 den sd hieu 80 cua con he met. 
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Being 4. Kich thudc do con cua con he met va con Mode 


Ten va so hicu 

cua con 

Do cdn 

k‘ 

Goc doc 

a 

Dudng 

krnh D 

(mm) 

Dudng 

kinh d 

(mm) 

Chieu dai 

doan cdn l 

(mm) 

Con he met so 4 

1/20,000 

1°25’55” 

4,100 

2,850 

25 

Con he met so 6 

1/20,000 

l n 25’55” 

6,150 

4,400 

35 

Con Mode so 0 

1/19,212 

l (l 29’27” 

9,121 

6,453 

53 

C6n Mode so' 1 

1/20,047 

1 (, 25’43” 

12,240 

9,396 

57 

Cdn Mode so' 2 

1/20.020 

1 (, 25’50” 

17,980 

14,583 

68 

Con Mode so 3 

1/19,922 

I°26’ll5” 

24,051 

17,784 

85 

Cdn Mode sd' 4 

1/19,254 

1°29’15” 

31,542 

25,933 

108 

Cdn Mode sd 5 

1/19,002 

1°29’36” 

44,731 

37,573 

136 

Cdn Mode sd 6 

1/19,180 

1°29’36” 

63,760 

53,905 

189 

Cdn he met sd 80 

1/20,000 

l°25’55” 

80,400 

70,200 

204 

Cdn hd met sd 100 

1/20,000 

^25’55" 

100,500 

88,400 

242 

Cdn he met sd 120 

1/20,000 

l°25’55” 

120,600 

106,600 

280 

Cdn he met sd 160 

1/20,000 

1°25'55” 

160,800 

143,000 

356 

Cdn he met so 200 

1/20,000 

1°25'55” 

201,000 

179,400 

432 


II. CAC FHlTONG PHAP Tl&N MAT CON 
Co 5 phirong phap tien mat con 

- Phirong phap tien edn bang xoay xien ban trirert doc. 

- Phurong phap tien con bang xe dich ngang u dong. 

- Phirong phap tien con sir dung thanh thudc con. 

- Phirong phap tien con phd'i hop giua thanh thudc con vdi xd dich ngang u dong 


85 





- Phirang phap tien con dung dao ban rong. 

Trong tat ca cac phucmg phap tr£n, phucmg phap thti nhat, thu hai va thut 
nam dupe su dung rong rai nhat. 

1. Tien mat con blng xoay xien ban trtfdt doc (ban triTdt tren) 

Phuomg phap nay chi ap dung dl tien nhtfng mat con co chieu dai doan con 
ngdn (1 < 180, tuy theo tirng may). 

1.1. Cach tinh goc doc de xoay xien ban trirat doc 

- C6ng thurc tdng quat: 

D-d 

tga = - 

21 

Trong do: D - Ducmg kinh \6n nh£t doan con (mm) 

d - Ducmg kinh nho nha't ciia doan c6n (mm) 

1 - Chieu dai doan con: Sau khi tinh dupe tga, tra bang lupng 
giac d£ tim ra a. 

- Cong thufc kinh nghiem: Dupe dung khi a < 11°. N6u goc dd'c cang nho 
thi mure d6 chfnh xac cua c6ng thtic nay cang cao. 


D-d 

a° = 28,65 - (1) 

/ 

D-d 

Ta da biet: k = - (2) 

/ 

Tit (1) va (2) cdng thurc kinh nghiem con ducrc vid't duch dang: 

= 28,65. k 

1.2. Mot vai vf du ve tinh goc doc a (goc xoay xien ban trucrt doc) 

- Thf du 1: C£n tien mot doan con co chieu dai 50mm, dudmg kinh 1cm ciia 
doan con la 60mm, ducmg kinh nho la 50mm. Hay tmh goc d6’c de xoay xien 
ban trupt doc. 

Bai giai: Da cho: D = 60mm, d = 50mm, 1 = 50mm 

Phai tim: a = ? 

D-d 60- 50 10 1 

* Cach 1: tga - -=-=-=-= 0,1 

21 2.50 100 10 

Tra bang lupng giac: tga = 0,1 => a = 5°45’ 
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* Cach 2: 


Dung phuong phap chia tap so tim a 0 : 

286,5 I 50 _ 

36 5°43’18” 

60 

+ 2160 
5 

2165 

165 

x 15 
60 

900 

400 

0 

Nhu vay: Goc xoay xidn ban truroft doc tinh bang cong thuc kinh nghiem: 
a = 5°43’18” 

1.3. Uu nhuac diem cua phuong phap xoay xien ban truot doc tren 

* Lfu diem: 

- Co th6 gia cong ducfc chi tiet con co goc doc a bit ky (1cm hoac nho). 

- Co the gia cong duoc ca con trong va con ngoai. 

- Phucfng phap dieu chlnh don gian. 

* Nhuac diem: 

- Khong gia cong duoc chi tiet c6n co chi6u dai phan con ldn. Chieu dai nay 
bi phu thudc vao khoang dich chuyen cua ban truot doc tren (phan ldn cac may 
co khoang dich chuyen la: 1 < 180mm). 

- Chi thuc hien duoc budc tien bang tay (khdng an tir dong duoc) nen nang 
suat va chat luong b6 mat khdng cao. 

1.4. Cac phuong phap xoay xien ban truot doc 

Ta chi can ndi mu oc ban truot doc di m6t goc a 0 cimg chidu kim dong ho 
neu tidn cdn 16 hoac nguoc chidu kim dong ho neu la tien c6n ngoai (dau c6n 
nho 6 ngoai). 


87 




Hinh 6.3. Tien con bang phuong phdp xoay xien ban (rU0 doc 
a. Tien cdn ngoai; b. Tien cdii troitg 


2. Tien mat con blng xe dich ngang u dong 

Tien mat con bang phucmg phap nay, ta phai dich chuytin u sau mot doan S 
de tarn vat gia cong lech vcri huong dao mot goc a do. 

Trong thiic t£“S” khong nen qua 10mm. Neu u dong dich ve phi'a ngucfi tho 
thi d5u nho cua doan con a phia u sau. Neu u sau dich vi phi'a ben kia ngtrcfi tho 
thi ddu nho doan con se a phi'a u dong. 
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Hinh 6.4. Tien confining phuang phdpxe clicit ngang u dong 

2.1. Cach ti'nh khoang xe dich u sau 

- Tfnh de lien m&t hinh con don gian: 

D-d 

S =- mm 

2 

- Tfnh de ti£n mdt doan con tren mdt true dai: 


S 


sin a = —- 

L 

- —> S = L.sin a 

(1) 


Ne'u a< 10° —> 

s i n a = Ig a 

(2) 

(0,122 * 0.123) 

Tir (1) va (2) — *S 

= L.tga 

(3) 

(sin 7° ' ig 7°) 

Ta co: tga 

D-d 

(4) 



2 / 

D-d 


TCr (3) vS (4) —> S =L. - (mm). 

21 

Day chi'nh la cong thuc tfnh khoang dich ehuyfin u sau khi lien m&t doan 
con Iren mot true dai. 
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Cong thuc tfnh chfnh xac: 

Trong thuc te chicu dai “L” khong phai la khoang each giua 2 diu nhon, no 
con phu thuoc vao hai diu 16 tim cua chi tid't. N6n c6ng thuc chfnh xac d6 sir 
dung tfnh toan se la: 

D-d 

S = (L - 4n). - 

21 

Trong do: S - Khoang xe dich ngang u sau (mm). 

D - Duong kfnh lofn doan con (mm), 

d - Dudng kfnh nho doan con (mm). 

1 - Chicu dai doan con (mm). 

L - Chieu dai toan bo chi tiet (mm), 

n - Duong kfnh cua 16 tarn (khoan dung theo bang kfch thude 16 
tarn, hay n la dudng kfnh phan din hudng cua mui khoan tarn). 

2.2. Bai toan utng dung ve phirorng phap tien con bing cich xe dich 
ngang u sau 

Can tien mot chi tiet hlnh con co dudng kfnh ldn doan con la 28mm, dudng 
kfnh nho la 25mm, chieu dai doan con la 125mm. Chieu dai toan bo chi tiet la 
300mm. Hay tfnh khoang xe djeh ngang u sau: 

Bai giai: Da cho: D = 28mm; d = 25 mm; 1 = 125mm; L = 300mm. 
Tim: S = ? 

Vdi dut kien da cho, tra bang trong so tay ky thuit ta tim dupe: n = 2,5mm. 

D-d 28 -25 290 x 3 

Ap dung: S = (L - 4/;)-= (300 - 4 x 2.5)-=- = 3,48mm 

21 2 x 125 250 

Vay khoang xe djeh ngang u sau la: S = 3,48mm. 

2.3. Cac phtfong phap xe dich ngang u sau 

- Dua vao thude khic tren de u sau: 

- Neu u sau khong khde thude ma chi co 2 vach mdc “0” d tren thin va de 
ta dung thude la dc do khoang each “S" d 2 vach moc. 
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Hai vach chu&n triing nhau 


Khoang xc dich 


Hinh 6.5. Khoang xe dich ngang u dong 



Thiroc la 


Hinh 6.6. Su dung thitdc la de xe dich u dong 

2.4. Uu nhiroc diem cua tien con bang phifomg phap xe dich ngang u sau 

* Uu diem: 

- Tien dirac chi tier co doan con dai. 

- Xe dao lien to ddng duoc trong qua trinh cM got do do nang suai va do 
nham be mat cao. 

* Nhuac diem: 

- Khong tien dircfc con 16 vi chi tiet chong tren 2 dau nhon. 

- Khong ti£n dtrqfc chi tiet co do con lofn vi lucfng xe dich u sau bi han che 
(S < 10mm). 
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- Didu chinh u sau mat nhieu thdi gian, 16 t&m vat gia cong khdng mon ddu 
do do dd gay ra phe pham. 

3. Tien con bring thifdc thanh thirdc con 
3.1. Cau tan thanh thirdc con 



Hinh 6.7. Can too thanh thucrc con 

1. GitidCr. S.Thudc cdn. 5. Con truat. 

2. Tam quay. 4. De. 6. Thanh giSng. 


3.2. Cach sir dung 

- Thao vft ham ban trirat ngang dd ban trirot ngang co the dich chuyen tu do. 

- Quay ban trirot doc di mot goc 90° (dd niim cung chieu vdi ban trirat 
ngang. Muc dich la dd dung ban trirot doc lhay the' ban trirot ngang lay chidu 
sau cat). 
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- Ndri hai mu oc 6 hai dau thanh thirdc va xoay lhanh thuoc di mol goc a 
nhu da tmh toan, sau do xiet chat mu oc lai. 

- L4'y chieu sau cat va cho dao chay tu dong de lien con. 

* Nguyen ly su clung: 

Khi dao chay tu dong doc, thanh keo chuycn dong theo xc dao va con truot 
5 cung truot tren thanh truot. Vi thanh truot da duoc xoay di mot goc a. do do 
con truot cung truot xien di mot goc a theo thanh truot. Vi ban truot ngang luc 
nay chuycn dong khOng phu thuoc vao vit me va con truot duoc co dinh vao 
thanh keo boi mu oc, nen ban truot ngang cung keo dao tien an theo mot duong 
xibn a n so vdi dudng tarn may. 

3.3. Uii nhiroc diem cua phirong phap gia cong mat con bang thanh 
thirfrc con 

* If a diem: 

- An dao tu dong duoc, do do nang suat cao, chat luong san pham lot. 

- Tien duoc ca con ngoai va con trong. 

- Dibu chinh don gian. 

- Tien duoc mat edn co chicu dai 16n. 

* Nhitc/c diem: 

- Khong tien duoc mat con co goc doc a qua 16n. Thong thuong a < 20° 
(tuy theo timg thanh thude con). 

4. Tien mat con bdng dao lirdi rong 
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Khi tien cac chi ti6't co chidu dai doan con ngSn (1 < 20mm) ma yeu diu ky 
thuat khong cao lam, ta dung dao ludi rdng de tien con. Trong trudng hop nay 
do xicn cua ludi dao so vdi dudng tarn cua may la goc a cua vat gia c6ng. 



Hinh 6.9. So do gia cong 

* NIuTng diem can chit y khi dung dao rpng ban de tien con: 

- Vat gia cong va dao phai ga that chac chan va du khoe de tranh rung ddng. 

- Ludi dao phai mai that thang de mat con khong bi loi lom. 

- Dung dudng de ga dao. 

III. CAC PHCONG PHAP K\£m TRA MAT CON 

1. Kiem tra blng calip 

Trong san xuat hang loat, ngudi ta thutdng dung calip gidi han de kiem tra 
do con. Calip ki6m tra co hai loai: 

- Calip true 

- Calip 16. 

* Phiking pliap kiem tra con IS: 

- Dung bot mau vach len mat calip mot dudng md doc theo dudng sinh, r6i 

cho vao Id con can kiem. Sau khi xoay nhe tit 1 2 vong, dua ra thay vet xoa 

deu, nhu vay la do edn dung. 
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- Ki'ch thirdc cua 16 c6n diroc xac dinh bitng cac vach gicri han cua khoang 
each 16 tren cali'p. Neu i vach cua cah'p lot vao trong 16 ciin ki£m tra, vach kia 
khdng lot thl kfch thirdc cua 16 c6n dung. 



Hinh 6. JO. G6c cim dung nhung kicli ihudc duong kinh sai 







* Phucmg phdp kiem tra c6n ngoai: 

- Do con cung dugc kieim Ira bing each dung b6t mau nhu dO'i v6i kieim tra 
c6n 16. 

- Ki'ch thuoc cua true con dirge xac djnh: Nfi'u mat dim cua chi tieft can ki£m 
tra nam trong giai han cua khoang each m ihi ki'ch thuoc cua true con dung. 

2. Kiem tra mat con bang cac dung cu khac 

- Ngoai phirong phap dung calfp kiem tra mat c6n, ngirfri ta con dimg cac 
dung cu sau dd kiem tra mat c6n: dung dudng c6 dinh va ducmg di£u chinh de 
kiem tra goc con xac dinh theo do ha giiia mat c6n va duong. Neu thay do ha 
phia dau Ian thi do con nho va ngirge lai (hinh 6.12). 

- Ngoai ra goc edn con dugc xac dinh biing thude do goc van nang. Loai 
thuoc nay co 2 ki'ch c5. Mdt loai xac djnh dugc goc c6n tir 0 U + 90°, loai thu 2 
xac dinh goc con tir 90° + 180° (hinh 6.13). 


a) 


b) 




Hinh 6.12. Kiem tra goc con ciia chi fie / 
a Dnfing co djnh. 
b Dudng diett chinh 
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Hinh 6.13, Kiem Ira goc con being thtfdc do gdc van ndng 


IV. CAC DANG SAI HONG - NGUYEN NHAN VA CACH KHAC PHUC 


Dang sai hong 

Nguyen nhan 

Cach khac phuc 

- Do edn dung nhung 

- Thuc hien chieu sail 

- Didu chinh chidu sdu 

ki'ch ihudc khong dung, 

c&l khdng chmh xac. 

cil that chinh xac khi 

lien tinh. 

- Goc con sai. 

- Quay ban truot doc 

- Dieu chinh lai goc 


khong chinh xac. 

quay ban trucfl doe. 


* Ban truot doc bj day 

- Xiet chat mu 6c ham 


trong qua trinh cat got. 

ban trued doe tren de. 


- Khoang xd djeh u sau 

* Didu chinh lai khoang 


khdng chi'nh xac. 

xe dich ngang u sau. 


* Ga va dieu chmh 

* Dieu chinh lai thude 


thude edn sai. 

cdn. 


7.GTLTCMT-A 
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- Mai dao khong dung, 

- Mai lai dao dung goc 


dao co goc con sai. 

do. 

- Dircmg sinh khong 

- Dao ga th&'p horn 

- Ga dao chmh xac 

thang 

hoac cao hem so vdri 

theo mui t&m. 


mui tarn. 



Cau hoi on tap 

1. Trinh bay cac yeu to cQa mat con (ve hinh, djnh nghTa, cong thurc). 

2. Neu cong thtirc co ban va cong thurc kinh nghiem dl tinh goc ddc? 

3. Trinh bay cac phtfdng phap tien mat con. l/u nhi/gc diem cua tCmg phitong phap. 

4. Neu uu nhifdc diem cfla phi/ong phap gia cong c6n bang each xoay xien ban tri/dt 
doc tren; phUdng phap xe djeh ngang u dong. 
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7.GTLTCMT-B 




CHlfCfNG 7 


GIA CONG REN 


Muc tieu: 

- Hieu dupe cac yp'u t6' cua ren. Ban chit cOa ren va qua trlnh gia c6ng ren. 

- Tac dung cCia moi ghep ren, phin loai ren. PhUdng phap gia cong ren. 

- Ga lap dupe dung cu cat ren bang phUdng phap b£n ren, taro. 

- M£i sOfa dao de tien dupe ren. 

- Nam dupe phuong phap kiem tra ren being duong kiem, panme,... 


I. KHAI NI$M VA PHAN LOAI REN 

1. Khai niem ve ren 

1.1. Khai niem 

Ren diroc su dung rat nhieu trong cong nghidp che tao may. H&u het cac 
may d£u co cac chi ti£t co ren. Chi tid't co ren dung de noi, ham, hoac truyen 
dong giua cac chi tiet, cac bo phan may. 

Gia cong ren la cong vice lam cac duemg ranh xoSn 6c a ben trong hoac 6 
ben ngoai vat gia cong theo mot quy luat nh&'t dinh, de cac vat do co the lap 
ghep veri nhau dam bao theo yfeu cau ky thuat. 

Buoc ren 16n hay nho phu thuoc vao bude tien cua dao tien, birdc tien 1cm 
thi ta co bude ren 1cm va nguoc lai. 

1.2. Cac yeu to cua ren 

N6u dem trai mot vong ren ra mat piling thi chieu dai vong ren do chinh la 
canh huyen ciia tarn giac vuong ABC, canh AB chinh la chu vi cua vong tron 
ma duong kinh la dtb. Canh BC la bude ren S. 

* Ren gom cac yeu to: 
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- Budc ren: Ky hieu (S) la khoang each giua cac canh ren song song ke nhau 
do theo phirong song song v6i true ren. 

- Goc nang ctia ren: Ky hieu (p) la goc tao boi tiep tuyen cua dtrong xoan 
6c va mat phling thang goc vdri true ren. 


Hinh 7.1. So' do bieu thi duane ren 




Hinh 7.2. Cdc yeu to ciia ren 






- Goc dinh ren (goc trie didn): ky hieu (s) la goc tao bdi hai canh bdn ren 
do theo ti£t dien vu6ng goc vdi duemg tam cua chi tiet. 

- Dudng kfnh dinh ren: ky hieu (d) la duemg kfnh cua mdt hinh tru co duemg 
tarn trung vdri dudng tam ren va.bd mat cua no tiep xuc vdi mat dinh ren ngoai 
va mat day ren trong. 

- Duong kinh chan ren: ky hieu (d t ) la duemg kfnh cua mdt hinh tru co 
duong tarn triing vdi duemg tarn cua ren, con b6 mat cua no tiep xuc vdi mat 
dinh cua ren trong va mat day cua ren ngoai. 

- Duong kfnh trung binh cua ren: ky hidu (dtb) la trung binh cong cua dudng 
kfnh dinh ren va dudng kfnh chan ren: 

dtb = (d + d,)/2 


2. Phan loai ren 

2.1. Dua vao hinh dang trdc dien ren 

- Ren tarn giac: Thucmg dung de nG'i, ham ta't 
ca cac chi tifi't vdi nhau, ren tarn giac thong 
thucmg co 2 loai: 

+ Ren tam giac he met (ren quoc td): 

Duqc suf dung rat rpng rai. Dcm vi goc ren la 
do, do kfch thude la mm, goc dinh ren e = 60° 

+ Ren tam giac he Anh (ren Anh): 

Don vi do goc ren la do, do kfch thude la 
inchs (ta'c Anh), 1 inchs = 25,4mm. Goc dinh ren 
e = 55°. Tri so bude ren la so dinh ren trong 1 inchs. 

- Ren vuong: Thudng dung de truyen chuyen 
ddng giua cac chi tiet va bo ph&n may. Dd'i vdi 
ren vuong thi hai canh ben cua tiet dien ren song 
song vdi nhau. 

- Ren thang: Thudng dung de truyen chuyen 
ddng giua cac chi tiet va bd phan may. No gdm 
2 loai: 

+ Ren thang quoc t£: Goc a dinh ren e = 30°. 
Don vi do la mm, loai nay duoc sir dung rdng rai. 

+ Ren thang Acme: Goc b dinh s = 29°. 

Don vi do kfch thude ren la inchs. 


a) AAAAA 


b) 


c) j"urum. 


d) 


Hinh 7.3. Cac loai ren 
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- Ren thang vuong (ren chan): Thudng dung de truyen chuyen ddng cac chi 
tiet, cac bo phan may mdt chi6u nhit dinh. Goc a dinh s = 45°. 

- Ren tron: Dung d£ truyen chuyen dong gitfa cac chi tiet, cac bo ph4n nang, 
Ion cua may. 

2.2. Dura vao hirdng ren 

De thing dufng con vit 16n, n£u 

dudng ren di tCr trai sang phai theo 
hudng di len, hoac van mu oc theo 
chieu kirn dong ho ma mu 6c di 
xuong thi do la ren phai. Ducmg ren 
di tCr trai sang phai theo hudng di 
xuong, hoac van mu oc theo chi6u 
kim d6ng ho ma mu oc di len thi do 
la ren trai. 

2.3. Dua vao so dau moi ren 

Ngucri ta chia ren lam 2 loai: 

- Ren mot dau moi: Chi co m6t 
duong ren duy nh&'t. 

- Ren nhi6u diu moi: La loai ren co mot so dudmg ren song song va each 
deu nhau, tren mat dau chi tiet ta tha'y truroc diu moi each deu nhau. 

II. Kt HlfeU REN 



Hinh 7.4. Phan loai ren theo hating ren 
a. Ren phai b. Ren trai 


1. Ren he met btrdc I6n 

Ky hi6u chu M chi ren he met. Chi so ding sau chir M chi kich thiroc dudng 
kinh ciia ren. Thi du: M24. La ren he met co dudng kinh la 24mm con bude ren 
tra bang ta co S = 3mm. 

2 . Ren he met bi/dc nho 

Cung co ky hieu chir M nhung co them chu so chi bude ren. 

Thi du: M24 x 2. La ren he met, dudng kinh la 24mm, bude ren S = 2mm. 

3. Ren Anh 


Duoc ky hi6u tr6n ban ve bing dudng kinh cua ren va tuong ung vdi mdi 
dudng kinh cua ren co so dau ren thich hcrp tr6n mot inhs. Thi du: Ren 1” . Tra 
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bang la c6 sd ren trCn 1 inchs la 8 (n = 8) va budc ren S = 3,175 hay 

8 

III. CAC PHlTONG PHAP GIA CONG REN 


1. Gia cong ren ngoai bSng ban ren 
1 . 1 . Can tao ban ren 

Ban ren tirang tu nhu m6t cat toe. no duoc che tao bang thep dung cu. Tren 
ban ren duoc khoan 3 8 16, so lumig phu thuOc ki'ch thude cua ban ren. 



Hinh 7.5. Cau tao ban ren 

Giao tuyfi'n gitta cac lo v6i mat tao thanh nhufng ludi cal hinh lirdc. Ludi cat 
nay duefe cr 2 dau got la phan con din hudng. Nha co phin c6n din hirc'mg nay 
ma ngay tir diu phin ren duoc cit got dS dang. Con phin hinh tru goi la phin 
hieu chinh, gom tir vong ren theo dung ktch thudfc va do iron lang theo yfiu cau. 

- Ban ren sir dung duoc ca 2 mal. Sau khi mat bi mon ngudi ta lit lai ban 
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ren de sir dung mat con lai. Trdn mOl ddu ban ren co ghi ky hicu kfch thudc cua 
ren va vat duoc che lao. 

1.2. Cac loai ban ren 

Thucfng c6 3 loai: 

- Ban ren lidn (ban ren nguydn): La loai ban ren khong xe ranh. nen khong 
thd tang giam dudng ki'nh khi ren, nhung dam bao do chinh xac cua chitid't. 

- Ban ren co xe ranh: La loai ban ren co thd tang giam duefng kfnh ren trong 
pham vi nho 0,1 + 0,25mm. Loai nay co do chinh xac tuefng dd'i cao ndn duoc 
sir dung rdng trong san xuat. 


Ranh didu chinh cua ban ren 



Hinh 7.6. Ban ren co xe ranh dieu chinh 

- Ban ren tang: La loai ban ren co the dieu chinh ducmg kinh trong khoang 
2mm. Loai nay rat lien loi cho viec sira chura, keo dai theti gian sir dung, mo rdng 
pham vi cat ren. Tuy nhien do chinh xac khong cao. 

1.3. Phuung phap gin cong ren bang ban ren tren may tien 

Nhirng edng vide chudn bi trade khi cat ren: 

+ Tidn dung during kfnh vit va vat 45°. 

+ Chon 16c do cat v: khong nen lay Idn qua, thong thuong v = 2 + 4 m/phut 
dd'i vdi gang va thep. Con doi veri kim loai mau v = lOm/phul. 
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+ ChuSn bi dung djch lam lanh: Voi ihep la dung diu hoa tan, nhdm va gang 
dung dSu lira. 

Cac phirong phap ren: 

- Doi vdfi san xuat dcm chiec: Dung tay quay ban ren. Khi dit dung mat driu 
nong u sau ep tay quay ban ren vao chi tier gia cong, mpt dau lay quay ban ren 
ti vao xe dao, luc nay vat gia cdng quay vdi tdc do eham. Khi ban ren cat got 
dupe 2-^3 vong ren no se tu lien vao cat got. Khi da cat du chidu dai ren cho 
vat gia cong chay ngupc lai de? lay ban ren ra. Mu6n khic phuc tinh irang lech 
ban ren, tay quay ban ren dupe do bang cir lap tren gia dao, con mol dau lay 
quay ban ren dupe ti vao thanh ti gia tren gia dao. 



1. Ndng u dfing. 

2. Tay quay ban ren. 

3. Thanh it f tdc dung 
cho tay quay ban ren 
khong quay va filth lien 
then c hieit dai cal ren I. 


Hirih 7.7. Cat ren bang ban ren 



Hinh 7.8. Tay quay ban ren 
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- Doi vdri san xuat hang loat: Ta dung ga ban ren dtfpc lap vao nong u dong. 

2. Gia cong ren trong bdng taro tren may tien 
2.1. Cau law taro 

- Taro giong nhir mot cai vft, dirdng kt'nh, bircrc ren, goc trie dien ciia ren 
phu hop vdi ren can gia cong. No dupe che tao bang thep dung cu, tren than co 
cac ranh doc dd thoat phoi. Tar6 g6m cac phin chinh sau: 


o- 

Oft 

'53 

u 

c 

'■re 

JS 

Cl, 

73 


'O 

T 3 


O 



Phan lam vide 


Chuoi 


Hink 7.9. Can tao cua tard 


- Phan lam vide gom: 

+ Lirdi cit chi'nh: Lam nhiem vu cit. 

+ Phan hieu chinh: Sira dung vacil dung hinh dang ren. 

+ Phan chuoi: Dung de ga khi taro, tren phin chudi cd ghi ky hieu vi dirdng 
kfnh, bude ren va ky hieu thur tu lard bang cac dirdng vong. 

- Thong thudng 1 bd tard gdm 3 chiec: Chide so 1 de tard pha, chide sd' 2 
dd tard ban tinh, chiec sd 3 dd laid tinh. 
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2.2. Fhucmg phap gia cong ren 16 bang taro tren may tien 

- Trudc khi taro ren ta phai khoan, khoel hoac tidn tinh dung dudng kmh 16, 
sau do vat 16. Dircmg kmh 16 dai o'c dirge tinh bang cong thu*c: d, = d - S 

+ Trong do; d t ; Dudng kmh dinh ren mu 6'c (mm) 
d : Duong kmh dinh ren vft (mm) 

S : Bade ren (mm) 

- Sau do ta tien hanh tar6 theo cac phudng phap: 

+ D6'i vdi san xua't dcm chiec: Dung tay quay tar6 hoac dung 6c. Tar6 dugc 
chong bang mui con, con tay quay taro dugc chong bang thanh li ga tren 6 dao. 
Cho tay quay cham rdi cho taro tinh lien vao 16 bang each cho mui con di 
chuyen. Sau khi taro cat dugc 2-5-3 vdng ren thi no tu cat true tiep, luc nay ta 
phai luon luon giu cho d£u nhon tiep xuc vdi 16 tarn cua taro d6 tranh taro bi 
lech gay ra gay. 



1. Tay quay ga taro. 

2. Nong m dong. 

3. Thanh ti. 


Hinh 7 JO. Cdt ren bang taro tren may tien 

+ Doi vdi san xua't hang loat: Dung ga taro lap tren nong u dong dd taro. 

+ Cach sir dung true ga tu lua: 

• Ngudi ta lap lar6 vao bac di dong (2) nhd co phan hinh 6 duoi taro. Bac 
di dong dugc lap vao than do ga (4) chan d6 ga co chudi edn lap vao nong u 
d6ng, nhd co cho't dan hudng va cho'ng xoay (3) ma bac di d6ng co the chuydn 
dong tinh tien ra vao doc theo dudng tarn cua may. 
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• Khi vat gia cong quay, dung 6 lang u dong dua tard tir tur vao 16 gia c6ng, 
sau khi taro cat duqc 2+3 vong ren no se tu tien vao de cat got, khi du chidu 
dal ren ta cho may chay nguqc de taro ra khoi vat gia cong. 

2.3. Cac dang sai hong - Nguyen nh&n va each khac phuc 


Dang sai hong 

Nguyen nhan 

Cach khde phuc 

- Chidu cao ren khong 

- Chuan bi phoi khdng 

- Kiem tra c£n than. 

du. 

chinh xac, dudng ktnh 
ngoai nho hon yeu c<iu, 
duong kmh trong Ion 
hon yeu cito. 

- Kich thude phdi chinh 

xac. 

- Chi^u cao ren khong 

- Do do con cua true 

- Ki6m tra va di6u chinh 

nhu nhau tren toan bo 

hoac 16. 

can than kich thude true 

chi tiet. 

- Ban ren hoac taro bj 
nghieng khi cat. 

va 16. 

- Ren trong co dudng 
kmh Ion hon yeu cau. 

i 

- Ducmg kmh phan hieu 
chinh cua taroddn hon 

yeu cau. 

- Thay taro mdi. 

- Mat ren khong bong. 

- Goc trude Idn. 

- Ban ren hoac taro bi 

mon. 

- T6c do cat qua cao. 

- Chon dung dich tron 
nguoi khong dung. 

- Thay taro mdi. 

- Thay tard mdi. 

- Chon lai td'c do cat. 

- Chon lai dung dich 
tron nguoi. 


3. Gia cong ren bSng dao tien ren 

3.1. Nguyen ly tien ren 

Tien ren dua vao 2 yeu to: 

- Hinh dang tiet dien mui dao: Hinh dang tiet dien mui dao quydt dinh hinh 
dang tiet dien dao can tien. Thi du: Dau dao mai hinh tam giac dd tien ren tarn 
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giac, (Mu dao mai hinh thang de tien ren hinh thang... 

- D6 tien cua mui dao: Ung vdi do tier cua mui dao Ion hay nho ta se co 
bude ren c£n tidn 1cm hay nho. 

3.2. Khai mem ve bude ren va birdc xoan 

- Dinh nghla bude ren (S): Bude ren la khoang each giua hai dinh ren gan 
nh£t ndu la ren tam giac hoac la khoang each giua mot khoang loi va mot 
khoang lorn g£n nha't neu la cac loai ren khac. 

- Dinh nghia bude xoan (Sn): Bude xoan la khoang each giira hai dinh ren 
gan nha't cua ciing mot dudng xoan neu la ren tam giac. Hoac la khoang each 
giua m6t khoang l6i va mot khoang lom g&n nhat cua ciing mot dudng xoan neu 
la cac ren khac. 

- Quan he giira birdc ren va bude xoin: 

+ Trudng hop ren dc co mot dau ren thi bude xoan cung chinh la bude ren: 

S = Sn (n = 1) 

+ Trudng hop ren oc co n diiu ren thi bude xoan ldn gap n Ian bude ren: 

Sn = S x n (n = 2, 3, 4, 5,... n > 1). 

3.3. Phirong phap tinh toan va dieu chinh may de tien ren 

- De xac dinh va thay doi bude xoan, ngudi ta dung cac banh rang cua bo 
banh rang thay the (ZC: la cac banh rang chu dong, ZT: la banh rang bi dong). 



Hinh 7.11. Scf do xich cal ren 
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- Vdi cac buac xoin khac nhau, ta lip cac ty so khac nhau voi vj tri 

/v l 

cua bo banh rang thay the. 

- Sail mot vong quay cua true chinh, buck: ren cua vit gia c6ng duqc tinh 
loan thco cong thurc sau (phuefng trlnh xich dong). 


1 vong quay true chinh x ip x 


ZC, ZC 2 
ZT, X ZT 2 


x Sm = Sn 


(A) 


hay 


Sn 

Sm 


ZC, ZC 2 

ZT, ZT^ 


X ip 


(B) 


Trong do : + ip : Ti so tir true chinh tori true quay banh rang ZC, 

+ Sn: Buac xoin vat gia edng. 

+ Sm: Buck: xoin vit me may tien. 

+ ZC,, ZC^: Cac banh rang chu dong cua bq banh rang thay the. 
+ ZT,, ZT 2 : Cac banh rang bi d6ng cua bo banh rang thay the 
- Phan ldn cac may tien deu co ip = 1. Doi khi gap mdt so it may co ip * 1. 
Thi du may T616 co ip = 1/3 

Khi ip = 1, phuong trinh xich dong se la: 

ZC, zc 2 

1 vong quay true chinh x-x -x Sm = Sn (C) 

ZT, ZT 2 

Sn ZT, ZC 2 

hay-=-x- (D) 

Sm ZC, ZT 2 


Chu y: Cong thhc (B) va (D) duqc dimg dl tinh toan cac banh rang thay the 
khi tien ren. Con cong thuc (A) va (C) dung de thir lai. 

- Di6u kien an khdp cua cac banh rang: Oc dam bao su an khdp cua cac 
banh rang, sau khi tinh toan b6 banh rang thay th£ phai nghiem lai theo cong 
thiic: 

ZC, + ZT, > ZC 2 + 15 rang 
ZC 2 + ZT 2 ^ ZT 1 + 15 rang 

- Phuong phap tinh toan cac banh rang thay the va dieu chinh may de tien ren: 
+ Cac may tien hien nay cho phep tien duqc ren tieu chuin vdri cac bude bat 

ky bang each dieu chinh cac tay gat theo bang chi din co tren may. 
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+ Doi vai ren kh6ng tieu chuin thi khdng the dieu chinh vi tri cac tay gat 
theo bang chi din dactc ma phai tinh toan va lip cac bo banh rang thay the. Bo 
banh rang thay the ciia may gom: Z = 20, 25, 30, 35, 45, 50, 55, 60, 65, 70, 75, 
80, 85, 90, 95, 100, 105, 110, 115, 120, va mot banh rang dac biet 127. 

+ Mot vai vf du ve tinh loan cac banh rang thay the: 

Vi du 1: May 1K62 co vit me v6i bude Sm = 12. Tinh va chon banh rang 
thay thd' de tien ren co buac ren Sn = 1,25mm. 

Sn ZC[ ZC 2 

Ap dung c6ng thurc:--- x- 

Sm ZT( ZT 2 

1,25 ZC, ZC 2 

Thay vao ta co: - =-x- 

12 ZT! ZT 2 

125 ZC, ZC 2 

- =-x- 

1200 ZT, ZT 2 

25x5 ZC, ZC 2 25 5.6 ZC, ZC 2 25 30 

---X-—-X- > - X-=- X- 

120x10 ZT, ZT 2 120 10.6 ZT, ZT 2 120 60 

Thu lai dieu kicn an khdfp: 

25 + 120 > 30+ 15 
30 + 60 < 120+ 15 

Nhu vay: Dieu ki6n an kherp khong dam bao. Muon dam bao difiu kien nay 
ta co th^ nhan ca tu va miu cua phan so' vdi mot so ldn hon 6 (vi du vai 10), 
nhung cung co the ta chi cin hoan vi so hang trong bidu thurc tren. Trong truang 
hap hoan vi ta co: 

Sn _ 25 30 

Sm 60 120 

Thu lai: 25 + 60 >30+15 
30 + 120 >60+15 

Vay chon cap banh rang: ZC, = 25 rang. 

ZT, =60 rang. 

Va ZC 2 = 30 rang. 

ZT 2 = 120 rang. 
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Vi du 2: Tfnh bo banh rang thay th£dd tien ren Anh co 11 dau ren trong 
1 phut tren may tien 1K62 co Sm = 12mm 
25,4 

Ta co: S =-mm 

11 

ZC, ZC 2 S 25,4 254 

ZT, ZT 2 Sm 11.12 110.12 

ZC, ZC 2 127x2 127 20 

Phan tfch ra thira so ta co:-x---=-x- 

ZT, ZT 2 110x12 110 120 

Thu lai didu kien an khdp: 

127+ 110 >20+ 15 
20+ 120 > 110+ 15 

Dicu kien an khdp dam bao. Vay bo banh rang thay the la: 

ZC, =127; ZT, = 110; ZC 2 = 20; ZT 2 = 120. 

3.4. Dao tien ren 

3.4.1. Hinh dang va goc do cua dao tien ren 

Cac loai ren co ycu cau cao ve d6 chtnh xac budc ren va do dong tarn vdi 
cac mat khac duoc gia cong bing cac loai dao tren may tien. 

- De gia cong ren ngoai va ren trong ngudi ta sir dung cac loai dao ti6n ren 
thep gio vao dao tien ren hop kim cung. 
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- Prdfin cua dao phai giong prdfin cua ren, cu the la doi vdi ren he met thi 
goc e = 60°, con doi voi ren he Anh e = 55°. Trong qua trinh cat got do nhieu 
nguyen nhhn khac nhau (nhir dd cung vung cua he thong cong nghfi, do rung 
d6ng,...) ma profin cua ren co sai s6 - , do do goc e se giam (10’ + 20’ d6'i v6i dao 
che tao bang thep gio va 20’ -*■ 30’ doi vdi dao hop kim cung). 

3.4.2. Phuffng phap tinh todn, mdi, gd dao tien 

- Goc trudc cua dao ti6n tinh bang 0, con cua dao ti6n tho khoang 5 -r 10°. 
Cac goc sau cq = a 2 = 3 h- 5°. Hai goc nay tao thanh goc sau ddinh a = 12 ^ 15°. 

- Khi mai, cac goc cua dao tien dugc kidm tra bang thudc do goc hoac 
du5ng chuyen dung. 

- Dao cat ren phai dugc ga trung tam cua phoi. Neu ga dao tha'p hon tam cua 
ph6i thi profin cua ren se bi bidn dang, con n£u ga cao hon tam cua phoi thi mat 
sau cua dao se bi co sat lam cho dao chong mon. 

Dd prdfin cua ren gia c6ng co do chinh xac yeu cau thi dao c4n dugc ga 
bang duong. Theo phuong phap nay thi duong do dugc ty len phdi theo dung 
tam cua no, con dao dugc dua vao ranh ren va ludi cat khong co khe ho. 


e 



Hinh 7.13. Gd dao ren 


4. PhOOng phap tien ren tam giac 

4.1. Tien ren tam giac he met 

4.1.1. Tien ren chdn (ren hcfp) 

• Dac diem cua ren hgp la neu di chuydn dao bang xe.dao thi 6 bat ky vi tri 
nao cua dao, khi ta dong mu 6c vit me dau dao van di dung duong xoin tnr6c 
(ndu khong thao lap dao lai, xoay gia dao, di chuyen dao bang ban trugt doc). 


d.GTLTCMT-A 
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ffinh 7.14. Tien ren tarn giac 

- Phirong phap gia c6ng: 

Chuy^n dao ve phia mat d£u gia cong, di£u chinh chi^u sau cat r6i dong mu 
6c vft me. 

Khi dao tien dung chi£u dai, van ban trirot ngang cho dao lui ra. nhac tay 
gat mu 6c vft me I£n (may v§n d£ chay). Dua xe dao v& phia mat dau mat gia 
cong. dieu chinh chieu s&u cat r6i dong mu oc vft me dt£ tien l&n thu' 2, lam nhu 
the cho d6n khi dung kfch thirdc ren. 

4.1.2. Tien ren le (ren khong hep) 

- Tien ren khong hop bang phircmg phap phan h6i mau: Phirong phap nay 
gia cong nhanh. chinh xac, dl lam. Tuy nhi£n vat gia c6ng co doan ren dai thi 
nang sua't tha'p vi gi6 chet nhieu. 

Cach tien hanh: Di£u chinh chifeu sau cat, mo may. dong mu 6c vft me cho 
cat lat dau. Khi dao cat gan dung chieu dai thi tat m&y, vi con da may v&n quay, 
xe dao v&n tien t6i cat dung chi^u dai ren, luc nay van ban truot ngang cho dao 
lui ra, d6ng th6i mo may chay ngiroe chi£u de xe dao.chay v6 phia ban d&u. Khi 
xe dao chay g&n tori mat d&u, tat may, vi con da nen dao se tien qua mil d&u 
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B.GTLTCMT-fi 





khoang 3 -r 5mm. Dieu chinh chieu siu cit roi tien lin thur 2 va cur th£ cho d£n 
khi dung kich thudc ren. 

+ Chu y: Dd'i vdi phirang phap phan h6i mau, trong su6't qua trinh cit ren 
tuyet doi khong dupe nhac tay gat mo dai oc vit me. Vi lam nhu vSy, khi cat lan 
thur 2 diu dao se khong dung duong xoin ban dau gay hong san phim. 

Vpi cac may hien dai chay bang con tir, khi dao chay qua mat diu chi tiet 
3 -r 5mm mdi tat may (luc nay xe dao se dijrng ngay), lui dao di£u chinh chieu 
sau cat r6i tien tiep. 

- Tien ren le bang dong h6 chi dau ren: Phuong phap nay tien nhanh, d6 lam. 

+ Cau tao, nguyen ly chuy6n dong cua d6ng ho chi dau ren: 

Gia do A va true (bulong) dupe bat chat vao ban dao. Than B quay quanh 
true O. True C lip trong than B, phta tren lip dong ho V (thuctag co 12 vach), 
phia duoi lip banh rang Z (thuemg co 24 rang). Khi quay than B banh rang Z an 
khdp vdi vit me (mat d6ng ho V va banh rang Z lip ghep v6i true C bing chem). 
Khi vit me quay dupe 1 vong, banh rang quay dupe 1 rang. True C quay theo 
lam mat d6ng ho quay theo. 

Khi tien. luc 1 vach dong ho thang vcfi vach “0” co dinh tr6n than B ta dong 
mu oc vit me dao se an dung duemg ren. 


Banh vit 


Dai oc kep 
chat banh 



Mat dong ho 

Thin dong ho 

lip dong h6 
banh vit 

True vit me 

Mat d6ng h6 


Hinh 7.15. Dong ho chi dau ren 
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+ Cach tmh de tim so rang cua banh rang Z va so vach tren mit ddng h6 V: 

N Z 

Cdng thurc tim Z va V: -= - 

IV 

Trong do: N: So vong nho nhit cua vft me trirdc khi gat diu. 

1: Khi vft me quay duoc N vong thi mat dong ho chi diu ren 
chuyen dich duoc 1 vach. 

Z: S6' rang cua banh rang. 

V: So vach cua mat dbng h6. 

Thong thuong nguoi ta hay dua Z = 24 rang va V = 12 vach. Tuy nhibn Z 
va V la nhufng gia tri thay doi theo m6i bucfc ren khong hop. 

Vi du 1: Tien ren co Sn = 4mm tr£n may co Sm = 6mm. Tim s6 rang cua 
banh rang Z va s<5 vach cua dong ho. 


Giai: 

Sm 

6 

3 

—> N = 2 



Taco: 

N 

Z 

2 

- 

Z Z 

2.12 

24 

1 

~~V 

1 

V > V 

1.12 “ 

12 


Vay Z = 24 rang va V = 12 vach. 

Khi bit diu tien, ta doi 1 vach bit ky nao do trong 12 vach thing vdri vach 

“0” co dinh ta dong mu oc vft me de tien luot diu va cung lam nhu thb vbi luot 

cit thu 2 va 3 cho den khi dung kich thvrdc ren. 

25,4 15,4 

Vi du 2: Ti6n ren co S =-tren may co Sm -- 

3 4 

Hay tim Z va V cua d6ng h6 chi diu ren? 

25,4 

Sn 3 4 

Giai: -=-=-> N = 4 

Sm 25,4 3 

4 


N 

Ap dung — 



4.6 24 

T T~ 6 


Viy Z = 24 rang va V = 6 vach 

Khi tien ta doi 1 vach bit ky trong 6 vach thing hang vcri vach “0” c6' dinh 
ta dong mu 6'c vft me de tien luot dau va cung lam nhu the cho d£n cac lum thu 
2, 3,... cho den khi dung kich thucrc ren. Trong trudng hop chi co dong h6 12 
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vach thi tadung 6 vach chan (2,4, 6, 8, 10, 12) hoac 6 vach le (1,3, 5, 7, 9, 11). 

4.2. Phucmg phap lien ren truyen dong 

- Cac ren dupe dung d£ truyen chuyen ddng la cac ren hinh thang, ren chur 
nhat, ren mddun. 

* * 

+ Ren hinh thang co prdfin la hinh thang can vdi goc gifta cac canh ben la 30°. 

+ Ren hinh ehO nhat co profin la hinh chur nhat. Chieu sau cua ranh ren 
thudng lay bang 1/2 buoc ren. Ren hinh chu nhat chua dupe tieu ehuan boa, cho 
nfen trong thuc t£ no it dupe dung (thudng dupe thay bang ren hinh thang). 

+ Ren rnodun co prdfin la hinh thang co hai canh bdn bang nhau vdi goc 
giura canh nay la 40°. Ren mddun dupe dung cho true vi't me an khdp vdi banh 
vit. Bude ren S = n x m (m - mddun cua banh vft). 

- Cac loai ren IruySn chuyen dong tr£n day dupe cat lam nhi£u buefe ren 
hinh tam giac vdi S < 3mm 


- Ren thang co buoc S > 3mm, dupe cat so bd bang dao ren vudng, sau dd dupe 

cat tinh bang dao ren thang hoac cat got bang dao thang (a) tien dao xifin mot 

goc — = 15° hay phdi hop chuyen dong tid'n ngang vdi tid'n dao theo sudn ren. 

2 


- Ren thang co buoc S < 8mm dupe cat got so bd bang dao ludi rong vdi 
chieu sau cat bang 0,25t, sau do cat bang dao cat ludi hep cho den h£t chi£u sau. 
Cudi cung cal tinh bang dao ren thang. 

- Ren vudng bude Idn cat bang dao cat ludi hep sau dd tien lang bang hai 
sudn ren. 

- Ren thang va ren vudng trong Id dupe cat bang dao ren can lien hoac dao 
ldp tren true ga dao. 




a. Tien ren thang hang 3 dao: 

- Tien c at rank bang chieu rong 
chan ren. 

- Tien sudn trdi va sudn phdi. 

b. Dung dao cdl ranh bang i/2 
chieu rflng: 

- Tien chan ren. 

- Diing dao dinh hinh tien dung. 


Hinh 7.16. Fhuang phap tien ren thang 
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Nfe'u san xua't dcm chifec mdt cap vit va mu oc, dung mu oc de kiem tra 
true vit. 

Trong san xuit hang loat va hang khdi dung calip ren de kiem tra. 

Burdc va trSc difen cua ren vudng, ren thang, ren thang vudng, ren modun... 
duoc kifem tra bang duong. 

Mudn kiem tra ren chmh xac hon (trong difeu kifen phong thl nghifem) dung 
dung cu va panme do ren van nang. 

4.3. Phtrong phap tien ren nhifeu d&u moi 

Khai nifem: Tien ren nhidu d£u mdi la tifen ren co nhifeu dudng xodn xen ke 
nhau, nhifrng dudng xoSn n&y phai that gidng nhau va each d£u nhau do do cac 
bucrc ren phai that d£u nhau va kfch thude chmh difen phai that gidng nhau. 

* Phtfcmg phdp tiin ren nhieu dau md'i: 

- Fhucmg phap 1: Chia dau ren bang banh rang ZC, ZTG va ZT trong bd 
banh rang thay the. 

Ddi vdi phucmg phap nay ZC lap trfen true bd dao chieu phai co so rang phu 
hop vdi 2 dieu kifen: 

+ ZC cd so ring phu hop vdi bude xoin. 

+ ZC cd sd rang la bdi sd cua sd d3u ren. 

Vf du: Truong hop lip 2 banh rang. 

Sn = 4,5mm; n = 2; Sm = 6mm. 

Tim ZC, ZT. Trinh bay each chia dau ren bang banh rang. 

Giai: 

Sn ZC S 4,5 45 90 ZC 45 _ 90 

~Sm ~ ZT ^Sm 6 ~60~ _ 120^ ZT ”"60" ~ 120 

ZC 90 

Vi ZC = 90 la bdi sd cua n = 2 nfen ta chon cap thu hai -=- 

ZT 120 

Phuong phap tien hanh: Lap cac banh rang da tfnh toan nhu hinh ve tren. 

ZTG la banh rang trung gian, banh rang nay duoc sir dung khi hai banh rang 
ZC va ZT khong an khdp vdi nhau. Banh rang trung gian khong anh hudng gi 
dfen bude ren vat gia cong, thong thudng sd rang cua ZTG bang trung binh cong 
cua sd rang banh rang ZC va ZT. 

+ Tien dudng xoan thd nhat cho dung kfch thude chmh dien cua ren roi tat 
may. 

+ Vach lfen ZC (90 rang) 2 dau: da'u thd nh£t dung ddu rang ZC an khdp vdi 
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ZC 90 

ZTG; dau thti 2 each diu thu: nhit m6t so rang la -=-= 45 

n 2 

+ Vach len ZTG hai dau: diu C thing vdi diu thu1 cua ZC (C thing vdi A) 
va dau D dung dau rang cua ZTG an khdp voi ZT. 

+ Vach ldn ZT diu E thing vori diu D cua ZTG 

+ Sau khi vach xong, ndi cho cau banh rang 
xoay xudng de ZTG khong an khdp vdi ZC. 

+ Quay true may di 1/2 vong de 2 vach thay 
d<5i vi tri cua vach 1 trdn ZC. Sau do lai cho ZTG 
an khdp vdi ZC va ZT. 

+ Neu vach C cua ZTG khdp vdi 2 vach cua 
ZC va vach D cua ZTG an khdp vdi vach E cua ZT 
la dupe. Xiet chat cac mu 6'c da thao luc diu. 

+ Tien dudng xoin thur 2 cho dung kich thude 
chmh di6n nhu dudng xoin thu: 1. 

- Phuong phap thur 2: Chia diu ren bing su 
dich chuy^n cua dao tien 

+ Khi dudng xoin thir nhit da tien xong, ta cho dao trd ve vi tri ban diu. 

. , Sn 

+ Van tay quay ban trupt doc de dao dich chuyen dupe mdt doan S ~ -(mm). 

* ’ n 

Khoang dich chuyen cua dao dupe kiem tra bing du xich ban trupt doe hoac 
dung dong hd so hay can miu de kiem tra. 

* Nhicac diem: 

N6'u bude ren qua le, khi xe dich ban trupt doc kho chinh xac ne'u khong 
co dong hd so hoac du xich khong chtnh td't. Khi gap bude xoin qua ldn ta phai 
xe dich ban trupt doc mot khoang ldn lam cho su cung vung cua dao kem, khi 
gia cong bi rung dong nen kho lam. 

- Phuong phap thu" 3: Chia dau ren bing dong ho chi diu ren. 

Vi du: Tien ren co S n = 4.5mm; n = 2 dau ren; S m = 6mm. 

Hay tim so' vach V va so rang Z cua dong hd. 



Giai 


S n 4,5 45 3 

— =-=-=-> N = 3 

S m 6 60 4 
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N Z Z 

Ap dung: -=->— 

1 V V 



Z _ 24 

i" 


Vay ti6n ren co 1 d4u moi ta dung dong hd co Z = 24 rang va V = 8 vach 
Vay tidn ren co 2 d£u md'i (n = 2) ta dung d6ng hd co: 


Z = 24 rang, V = 8.2 = 16 vach. 

Cac vach le: 1, 3, 5, 7, 9, 11, 13, 15 de ti6n dudng xoan thu - nh£t. 

Cac vach chan: 2, 4, 6, 8, 10, 12, 14, 16 de tien dudng xoin thur 2. 

Ngoai 3 phuong phap chia dau ren 6 tren ngudi ta con dung mdt s6 phuong 
phap chia dau ren khac, chia dau bang mam cap 16 (bang each dich chuyen vi 
tri ngon day toe d vi tri thich hop), dung mam cap 3 va'u, 4 vau (bang each 
chuyen dich ch6 ty duoi toe vao mam cap),... 

4.4. Phuong phap cat ren dat ndng suat cao 

De nang cao nang sua't va chat luong mat ren, nguoi ta dung dao hop kirn 
va cat vdri toe do cao. Khi cat v6i toe do cao, dao co the an qua vao phoi 6 phan 
cuoi ren, neu c6ng nhan khong kip dumg may. Dieu nay co the dupe khac phuc 
bang each dat dao vao ranh thoat d cuoi phdn ren va chay dao tur trai sang phai 
vdfi chieu quay ngupc cua true chmh. Nhu v$y dao se thoat ra ngoai va khong 
gay nguy hiem cho phoi hoac may. 


IV. CAC PHl/ONG phap ki£m tra ren 


- Dung thude la do 11 dau ren neu la ren tarn giac, con cac loai ren khac do 
10 khoang 16i va 10 khoang lom, bude ren do dupe bang 1/10 chieu dai doan 
vita do. 

- N6u d vi tri kho do bang thude la ta co th£ in hinh ren 16n gia'y r6i dung 
thude la do nhu tren. 

- Dung ducmg do ren, lua chon dudng thur vao ren cho vura khit, tren tirng 
dudng co ghi bude ren. 

- Dung true, cu, bac cfl dd do ren, loai nay thudng dung de do ren khi san 
xua't hang loat. 

- Dei kiem tra kich thude ren dupe chfnh xac, ngudi ta dung panme do ren. 
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Hinh 7.19. Panme do t en 

/. Than panme; 2. Dim gd mo codinli; 3. Mo do phdn dinh ren; 4. Mo do tiep xiic chan ren; 
5. True chink; 6. Chd'l codinh mo dong; 7. Vach sc)'doc gid tri 
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V. CAC DANG SAI HONG - NGUYfiN NHAN VA CACH KHAC PHUC 


Cac dang sai hong 

Nguyen nhan 

Cach khde phuc 

- Birdc ren kh6ng chinh 

- Dieu chinh dao theo 

- Kiem tra lai bang ghi 

xac. 

biroc ren khong chinh 

birdc ren tren may tien. 


xac. 

- Tinh toan, lap banh 
rang thay the chinh xac. 

- Profin cua ren kh6ng 

- Chon lirong an dao 

- Chon lirong an dao 

chinh xac. 

theo vach chia do khOng 

chinh xac cho buefe cudi 


chinh xac. 

cung. 

- Goc dinh ren kh6ng 

- Mai dao khdng dung. 

- Mai lai dao. 

chinh xac. 

- Ga dao khong dung 
tam. 

- Ga dao dung tarn may. 


- Profin ren bi bien dang 

- Giam goc dinh ren tir 


khi cdt ren vdi t6c d6 

cao. 

20° - 30°. 

- Vong ren bi do. 

- Ga dao khong vuong 

- Kiem tra vi tri cua dao 


goc voi ducmg tarn cua 
phoi. 

bang dudng. 

- Do nham khong dat 

- Chidu sau cat \6n. 

- Tang so lat cat, giam 

yeu cau. 


chieu sau cat. 


- Ca hai liroi cat cung 

- Cho m6t lircfi cat lam 


lam viec. 

viec. 


- Co phoi bam. 

- Giam van toe cat va 

bdi tron. 


Cau hoi on tap 

1. Trinh bay cac yeu (6’ cd ban cua ren? 

2. Viet phuong trinh xich cat ren? Giai thi'ch ky hieu? 

3. The ndo lei bv6c ren? Birdc xodn? Moi quan h6 giura bifcrc ren va bude xoan? 

4. Phan loai ren? 

5. Trinh bay phuttng phap gia cong ren bang ban ren vd taro tren may tien? 

6. Neu cac dang sai hong, nguyen nhan va bien phap phong ngt/a khi tien ren? 


122 




ChuWng8 

CO SO LY LUAN CUA CAT GOT KIM LOAI 


Muc tieu: 

- Higu ban chit qul trinh tao phoi trong clt got kim loai. 

- Hilu dude Ceic Itrc ph£t sinh trong qul trinh clt got. Anh hirdng cCia cac Itrc <56. Cach 
khlc phuc. 

- Cac hien tirgng vat ly xay ra trong qua trinh clt got. Cach khac phuc va han che cac 
hi£n tUdng do. 

- XCr ly clc trudng hop lire phat sinh vl dc hiln tiiong v|t ly xay ra. 


I. QUA TRINH TAO PHOI 

Thuc chat cua qua trinh cat got kim loai la lay di khoi be mat cua phoi mot 
lerp kim loai 6 dang phoi dfe nhan diroc chi tiet co hinh dang, kich thirdre va chat 
lirong be mat theo yeu clu. 

Cac cong trinh nghien cvhi da chumg minh ring: qua trinh clt got kim loai 
la sir truert pha cac phln tur kim loai dudri tac dung cua luc ma mat trircrc cua 
dao dat vao lap kim loai. Cac phln tur kim loai (cac phan tir cua phoi) trirat theo 
mat trirat x - x nam nghieng so vdi mat chita gia c6ng mot goc p ( = 30° 40°. 

Bdn trong mdi phln tir cung didn ra sir xd djeh gitta cac tinh the durdi mot goc 

p 2 = 60° -s- 65°. 

Tuy theo vat lieu gia cong ma tao thanh cac dang phoi khac nhau: phoi vun, 
phoi bac, phoi day va phoi gay khtic. 
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Sir co phoi: M6i ph£n t£r cua phoi bi ep lai ducri tac ddng cua lire tir phfa mat 
trirdc cua dao, k£t qua la phoi ludn luon co chi6u dai nho hem chieu dai cua be 
mat mk tur do phoi dugc cat ra. Hien tugng nay dugc goi la sir co phoi va dirge 
dac trimg boi hd s<5 co phoi. 



L 


Trong d6: L 0 : Chieu dai cua be mat gia cong (quang dirdng di dirge cua dao 
tr6n phdi) mm. 

L: Chieu dai cua phoi. 

He s6 K ludn lcm hem 1 (K = 1,1 -^10). H6 sd K cang lcm thi phoi bien dang 
cang nhiSu, nghia la kha nang chong lai sir trugt pha cua kim loai giam (kha nang 
gia edng td't nh&'t). Vi v&y, tur h£ s<5 co phoi co th£ danh gia dirge sue ben cua kim 
loai trong qua trinh cat got (kha nang gia cong), nit ra nhung ket lu&n can thiet 
vk ap dung nhung bidn phap thuc t£ lam cho qua trinh cat got dugc d6 dang. 



Hinh 8.3. So do co phoi 
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Nang luqng co hoc chi phi cho qua trinh cit duqc chuyen thanh dang khac 
- nang luqng nhiet. Trong vung cit got xuat hien nhiet cit phoi. Phoi bi nung 
nong nhiPu nhi't (hap thu t6i 75% nhiet toa ra), bdi vi no phai chiu sir bien dang 
16n: dao hap thu 20% nhiet toa ra, phoi gan 4% va gan 1% toa ra moi truong 
xung quanh. 

Khi dao bi mon thi sir phan bo nhiet co thay doi: Dao va phoi bi nung nong 
nhiPu hon. 

Khi thoat theo mat truPc cua dao, phoi thep kip truyen cho dao mot phan 
Ion nhiet cua minh vi viy khi bi nung nong do ma sat va nhan mot phan nhiet 
b6 sung tir phoi, dao co the bi qua nong din dPn mit kha nang cat got. Ludi cat 
cua dao bi qua nong se co mau xanh va chay ra. Nguyen nh4n cua hien tuqng 
nay la do chon che do cit khong dung, n6'u ludi cit chua bi pha huy hoan toan 
sau khi qua nhiet thi cung bi mem ra va bi mai mon nhanh chong. 

n. CAC HIEN l EONC; VAT Lt XAY RA TRONG QUA TRINH CAT GOT 

Qua trinh cdt got di d6i vcri mbt loat nhflng hien tuqng mang tinh quy lu$t, 
ma viec nghien cuu nhung hien tuqng do se cho ta co so chic chin de lira 
chon dieu kien (che do) cit cu the, hinh dang hinh hoc cua dao va dung dich 
tron nguoi. 

1. Hien ti/dng hoa cumg 

Mat da gia cong bao gicr cung co dp cling cao hon toan bo phoi. Do la ket 
qua cua hien tuqng hoa cung (thay doi ket cau) cua Idrp be mat kim loai gia cong 
do tie dung cua su bien dang kim loai di doi vdi su truqt cua cac phan tir phoi. 
Chieu sau lop hoa cung tori 1 -s- 2mm. Muc do hoa cirng (tang dp cirng) va chiiu 
siu ldp hoi cung phu thuoc vao tinh chat co hoc cua vit li^u (kim loai gion co 
dp hoa ciing nho hon kim loai deo), vao hinh ding hinh hoc cua dao (goc triroc 
ciia dao cang nho thi dp hoi cung cang tang), chP dp cit, dung dich tron ngupi 
va cic yeu t6 khic. Hien tuqng hoa cung duqc khac phuc bing each li. 

2. Hien ti/dng phoi bam 

Khi gia cPng kim loai mem se xay ra hien tuqng co miu kim loai bam chat 
vao mat trudc cua dao cr gin ludi cit, giong nhu m6t cii nem - do la phoi bam 
(leo dao). Nguyen nhin xui't hi6n phoi bim la do co mdt su ham nao do lerp be 
mat cua phoi khi thoat ra theo mat trudc cua dao. 
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Ma’u phoi bam c6 do cirng cao vi no diroc nung nong, sau do til nguoi nen 
dupe toi cumg. Ngoai ra no con tu hoa cling. 

Khi gia cong th6, mSu phoi bam nhan tai trong ve minh n6n giCf dupe cho 
mat trircrc cua dao khong bi nung nong va mai mon. Vi vay khi gia cong tho, 
hien tupng phoi bam kh6ng co hai cho dao ma tham chi con co Ipi. 

Khi gia c6ng tinh, phoi bam co hai vi no lam giam do chfnh xac va do trdn 
nhSn cua b4 mat gia c6ng. 



Toe do cat, v m/phut -► V 

Hinh 8.4. Su hinh thanh phoi bam trong qua irinh lien 

Mau phoi bam khdng ton tai lau tren dao, no dinh ky bi be gay r6i roi vao 
giua luoi cat va phoi, khi do cac mau phoi nho se gay nen cac vet 15m (xude) 
tr6n be mat gia c6ng lam cho be mat gia c6ng khong tron nhan (do trem nhSn 
chi dat Rz80). 

Co the khic phuc hien tupng phoi bam va nang cao cha't lupng cua b& mat 
gia cong bang cac bien phap sau: 

a. Gia cong vdi toe do cal thich hap 

Phoi bam dupe tao nen nhi6u nha't khi tp'c dp cat la 7 4- 80m/phut. Khi toe 
dp cat nho (khdng qua 7m/phut), nhipt dp b viing cat got khdng dii de thieu ket 
va toi cung m^u phoi bam, con khi toe dp cat cao hem (Ion hon 80m/phiit) phoi 
bam khong kip dfnh vao dao ma bi cuPn nhanh th'eo phoi ra ngoai. Khi gia cong 
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bang cac dung cu co nhieu ludi cdt lam tCr thep gio (mui doa, taro) va dao dinh 
hlnh, nghla la cac dung cu dam bao do tron nhin cao can chon toe d6 cat nho: 
con doi voi dung cu cat che tao tur hop kim cting nhudao tien, mui xoay thi chon 
toe do cat cao. 

b. Mai bong mat trade cua dao 

Mat truoc cua dao duoc mai tinh (mai bong) se lam giam ma sat giua phoi va 
dao, han che “su ham” Icrp be mat cua phoi, nen thirc tc la khong tao ra phoi bam. 

c. Dung dung dick tron nguoi 

NSii dao duoc tudi ngu6i t<5t se han chfi' duoc hien tuong phoi bam o muc 
thap nhat. 


3. Hien ti/dng rung dong 

Trong qua trinh cat got xudt hi6n 
sir rung dong cua cac dung cu cat, 
phoi, may. Nguyen nhan gay ra su 
rung dong la do: Luc can cua kim 
loai khi cat bi dao dong trong qua 
trinh truot cua cac phdn tur phoi; luc 
can cua kim loai bi dao dong khi 
luong du gia cong khong d6u nhau; 
phoi hoac mam cap bi dao; anh 
huong cua cac may khac dat b b6n 
canh. Rung dong din den tinh trang 
may lam vice khong on dinh, giam 
tu6i tho cua dao va chat luong be mat 
gia cong, lam cho cac chi tiet cua 
may bi mon nhanh va lam viec 
khong an toan. 

Khi gia cong ti&n, ap dung cac 
phuong phap dudi day de phong 
chong rung dong: 


f = 0,1 -r 0,3mm 




- Bit chat may vdi n6n bing 
bulong co dem chong rung, hoac dat 
may tren be chong rung. 

- Mim cap ba vau lip voi mam phing phai duoc can bang: Trdn mam day 
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t6c ga cac qua dd'i trong d£ can bang khoi luong vcri td'c; khi gia c6ng ph6i 
khdng ddi xtfng, phai can bang khd'i luong bang cac qua ddi trong, khi gia cong 
true ga Iren hai mui tarn phai dei nong u sau tho ra ft nhat: ham chAc chan u sau, 
con nong u sau thi chot chan lai: doan chia ra cua dao khong dugc vuat qua 
1,5H; ndu c&n tang doan chia ra cua dao thi phai giam tai trong dat vao dao: 

- Khi xdn mat dau, cat ranh, cat durt khdng dung den bude tien doc phai ham 
cd dinh ban xe dao lai; neu su dung mdy da dugc didu chinh theo cO ma khong 
sir dung ddn buefe tifi'n ngang thi phai xifit nem cua b^n trugt ngang lai. 

- Mai vat mat sau cua dao dd khir rung, phuong phap nay su dung khi gia 
c6ng tho. 

- Khi gia cOng linh true khdng cung vung dung dao co xe ranh khir rung va 
dung gd ho&c bia cung lap vao ranh do. 

- Phuong phap chO'ng rung co hidu qua nhat la su dung bo chd'ng rung. Bo 
chd'ng rung co dinh ki£u gia dd co cac va'u d£y bang 16 xo. Cac 16 xo nay tiep 
nh&n va khir cac rung ddng. Bo chd'ng rung dugc ga sau khi da tien dugc mot 
doan nao do trdn bd mat chi tidt. 



tiinh 8.6. Bg chd'ng rung 

III. DO m6n va tuoi tho cua dao 

Trdn mat trude cua dao, phoi “mat” thanh vdt lom (ranh hep) co chidu s&u 
h t . Qua trinh mai mon lid'p tuc lam ranh rdng dan ra va cd the tiefn den lu6i cat 


9.GTLTCMT-A 
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roi pha huy no. Nhung thuc t£ ft khi xay ra trudng hop nay vi dao da dirge mai 
lai trirdt do mat sau bi mon. Mat khac, v£t lom lam tang gdc trude cua dao, tao 
di6u kien cho qua trlnh cat got dirge didn ra d6 dang. 


a) b) ( N 




Hinh 8.7. So do mdn dao 
a. Mdn mat sau; b. Mon mat trude 

Do co ma sat ldn vdi mat cat got cua ph6i n6n mat sau cua dao bi mai mon, 
dien tfch bi mai mon a mat sau cua dao dugc dac tnmg bdi chieu cao h s . Chi6u 
cao h s cang ldn, ma sat cang tang, dao cang bi nung nong nhieu va cang nhanh 
bi mon: Di6n tfch vd't mon tang lam tdc d6 nung nong va mai mon dao cung 
tang len. 

Mat sau cua dao bi mon cang nhieu thi cang nguy hi£m cho dao va co the’ 
lam cho ludi cat b{ pha huy. 

* Nguyen nhan gay mdn dao: 

C ic hat kim loai cung (phoi) true tiep lam xude cac mat lam viec cua dung 
cu cat. Hien tugng nay goi la su mai mon. No dugc the hidn rat ro khi gia cong 
gang vi gang co kha nang mai mon cac mat lam viec cua dung cu cat vdi toe do 
nhanh. 

Cac hat kim loai cua dung cu cat bi nung nong se m6m ra, roi dfnh bam vao 
phoi va mat cat got (“su dfnh bam”). Nhiet nung nong cang cao thi qua trinh 
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G.GTLTCMT-8 



dinh bam va mai mon dao di6n ra cang nhanh. Hien tircmg nay goi la su mdn 
nhiet. No throng xay ra khi gia cong thep va cac kim loai deo. 

Dao bi mon khdng deu, 6 giai doan ddu cac v£t l6i lorn tren liroi cat va lcfp 
oxit mong do nguyen cong nhi6t luyen de lai nhanh chong bi mai mon. Hien 
Wong mon nay goi la mdn chqy ra. 

Neu bi£u di6n qua trinh mai mon bang d6 thi, trong do true hoanh bieu thi 
thcri gian lam vide T ciia dao, con true tung la d6 mon h s cua mat sau ciia dao 
thi do mon chay ra se la dudng AB (vung 1). 



Hinh 8.8. Moi phu thuoc cua do mdn mat sau ciia dao 
vao thdi gian lam viec cua dao 

Giai doan mon ti£p theo la giai doan mon 6n djnh. Chi£u cao h s tang dan 
deu theo thefi gian (vung 2, doan BC). Khi chieu cao h s dat tdi gia tri cue dai 
h smax , dao ti£p tuc bi qua nong se lam tang dot ng6t chieu cao h s va pha huy Inch 
cat (tren d6 thi, duemg mai mon dimg ngirpe ldn phia tren - vung 3). 

De litoi cat khong bi pha huy can mai lai dao som hon, nghTa la khi do mon 
dat tcri tri s<5 toi iru cho phep (h s cho phep). 

D6 mon cho phep cua dao tra trong “So tay thp tien tre”. Vi du: D6 mon 


131 


cho phep cua dao dau thing hop kim cumg co tiet dien 16 x 25mm la h s cho phep 
= 2mm khi tien thep va h s cho phep = 4mm khi ti6n gang, dPi voi dao tipn tinh 
d£u thing, dao cat dtit, dao tien ren thi h s cho phep = 0,5mm. 

Thai gian lam viec cua dao den dp mon h s cho phep goi la tuoi tho cua dao 
(do ben cua dao), ky hieu 11 T (phut). Hay noi each khac, tuoi tho cua dao la 
thori gian lam viec cua dao cho dPn luc phai mai lai. Khi dao mon dPn do mon 
cho phep, vide mai lai dao goi la mai cirdng birc. No dam bao yeu ciu sir dung 
dung dung cu cat. 

Anh huong nhieu nhat den tuoi tho cua dao la to'c do cat. TPc dp cat cang 
cao, nang lupng tieu hao trong qua trinh cat cang lem, nhiet toa ra cang nhidu, 
qua trinh mon nhipt va mai mon diPn ra cang manh din den tuoi tho cua dao 
cang giam. Qua thuc te thay ring toe dp cat tang rit it cung lam cho tudi tho 
cua dao giam di dang ke. VT du: Doi vpi dao hop kim cling, neu tang toe dp cat 
len 2 lin thi tuoi tho cua dao giam di 32 lan. 



Hinh 8.9. Do mdn cho phep doi vdi dao dau (hang hop kim citng 

Song nang tu6i tho cua dao bang each giam tPc dp cat lai mau thuin voi van 
de tang nang suat lao dpng va ha gia thanh san phim. 
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IV. CAC LUC TAC DUNG VAO DAO TRONG QUA TRiNH CAT GOT 

Vat lidu gia cdng can lai sir cat got (sir tram cua cic tinh th£) va tac dung 
v&o dao (ap luc cua phoi). Lire nay bao gdm lac can cua kim loai khi bi pha vd 
trong qua trinh trupt pha, luc can lai su ud'n phoi vk luc ma sat trdn cac mat lam 
vide cua dao. 



Hinh 8,10. Cdc luc tac dung vao dao 

Luc can cat got co phuong vudng goc vdi mat trude cua dao. V; tri mat trade 
cua dao trong khdng gian phu thude vao td hop cac goc trude y va gdc nghieng 
cua ludi cat chinh X (s6 t6 hop khong han che), vi vky phuong tie dung cua 
vecto luc can cat got khdng xac dinh. 

Dd nghidn cuu va do luc can cat got dupe dfi dang, ngudi ta xet khdng phai 
chinh luc can ma xet cac hinh chidu cua no a trdn ba true da chon. Cac hinh 
chidu nay goi la cac thanh phan cua luc can cat got. 
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* Thanh phan thing dung: Hay lire cit got P z co phirong thing dung theo 
chieu di xuong, nghTa la nam trong mat phing cit got (veetd ciia no trung vdi 
vecto tdc do cit). Lure cit got P z co xu hudng udn be gay dao, vi vay khi tinh 
toan dd bdn cua dao phai can cir vao lire P r Phan lure P z ' tac ddng tit phia dao 
len phoi, can trd chuy^n ddng quay cua phoi, tao ndn mdmen cit got. 
got ” (P z ’. D)/2 (kg/m) 

^cdtgoi = (P Z ’.D)/(2.1000) (N/m) 

Muon cit got duoc thi mdmen xoin cua ddng co dat vao true chmh phai 
vuot qua momen cit got. 



Hinh 8.11. Tac dung cua luc cat got 
a.. Von dao; b. Tao mdmen cdt got 

* Thanh phan nam ngang: La luc hudng true hay luc bude tidn hudng ve 
phia nguoc vdi hudng tien cua dao, lam can chuydn ddng tien cua dao. Can cu 
vao luc can nay d£ tmh toan co cau bade tien cua may. 

* Thanh phan nam ngang thu hai hay luc hudng kinh P Y : Co phudng doc 
theo true cua dao, day dao ra khoi phdi va tac dung vao buldng tren o dao. Phan 
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lire P Y ’ ddy phoi. Can ctf vao lire P Y dd ti'nh toan dd cting vfing cua phoi va dung 
sai ktch thucrc cua chi ti6't gia c6ng khi b| ub'n. 



Hinh 8.12, Phoi bj non do tac dung cua life hu&ng kinh P Y 

Cac lire P z , P x , P Y vuOng goc vdi nhau timg d6i m6t, Tdng lire can cat got 
R la tdng hinh hoc cua chung; theo tri s6 va theo huemg, no bang duemg cheo 
cua hinh hop chir nhai ma cac canh la ba lire thanh phan. 

R-\jPz + 

Luc P z co tri s6' Ion nhat. Neu dao mai sac va goc cp = 45° thi ty s6 giua cac 
lire thanh phSn P z : P x : P Y = 1 : 0,4 : 0,25 

Ty s6 giua hai luc P x v& P Y phu thuoc vao goc <p: neu goc cp tang thi lire P Y 
giam, edn luc P x tang. Dao vai co cp = 90° khi cat got khong tao ra luc d£y P Y , 
vi vfly no dupfc su dung dd tien mat ngoai cac phoi khOng curng vung. 

Cau hoi bn tap 

1. Neu nhung anh huong cua luc phat sinh trong qua trinh cat got l£n dao cdt, may 
va chi ti£t gia efing. Neu cac biSn phap dd khde phuc ede life (J6. 

2. Phan tich nguy&n nhan g£y ra hi§n tupng hod cOng. Bidn phap khde phuc. 

3. Nguydn nhan gay ra hien tupng phoi bam. Anh hudng va bidn phap khSc phuc. 

4. Nguydn nhan gay ra hidn tupng rung dpng. Anh hucing va each khlc phuc. 

5. HiSn tupng sinh nhiet - nguyen nhan gSy mon dao - each khde phuc. 
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Chtfcfng phu luc 


GIA C6NG BANG MAY TlfiN Dlfiu KHlt-N 
CHLfGNG TRiNH S(5 CNC 


Muc tieu: 

- Hieu dirge cau tao chung va dac di£m cOa may tidn CNC; 

- Hidu dirge c£u tao efia bang dieu khien ap dung de lam co sd cho viec hinh thanh 
ky nang v£n h£nh may; 

- Lap trlnh gia cong dirge cac chi tiet cd ban trdn may. 

May tien CNC hidn dang duoc sur dung r6ng rai trong cac phan xuang gia 
cong cong nghd cao dd gia cong cac chi tiet chinh xac. Muon sir dung dirge may 
edn phai nim dirge cac dac didm quan trong cua may cung nhir co kha nang I4p 
trinh gia edng cac chi tiet tren may. Chuong phu luc se gidti thidu nhung kid'n 
thurc co ban, can thiet cho viec lap trinh cung nhu sir dung mdy tien CNC. 

L C6NG DUNG, CAU TAO CHUNG (MAY TIEN HI - ECO 10) 

1. Cong dung 

May tidn CNC la may tien dieu khien theo chirong trinh s<5. Tren may co the 
gia c6ng dirge cac cong vide tidn nhir mot may van nang. Ngoai ra con co kha 
nang tien dinh hinh vdi d6 chinh xac cao. 

2. Cau tao chung 

G6m 2 phdn chinh (hinh 9.1) 

- Bang didu khidn NC 

- May gia cong. 
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Hinh 9.1. Cdu tqo chung may tien CNC 



Hinh 9.2. Cdu tqo chung hang dieu khien 

2.1. Bang dieu khien (hinh 9.2) 

Diiac chia lam 2 viing: 

- Vung dieu khien man hinh. gom co: 

+ Man hinh 

+ Cac phi'm g6m chtr cai, so dung dieu khie-n lap trinh 
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+ Cac phi'm chtic nang 
- Vung di£u khi^n van hanh may. 

2.2. May gia cong (hinh 9.3) 

G6m cac bd phan chfnh sau: 



Hinh 9.3. Cd'u tao chung cua may gia cong trong may lien CNC 

- Than may: Co lap c6 b6 phan chfnh nhu u dumg - u dao rcrv6nve - u dong 
- cac b6 phan bdi tron l&m nguOi. 

- U dung (hinh 9.4): Lk b6 
phan chu yfi'u tao ra chuyen d6ng 
chfnh, dieu khie’n true chfnh quay 
la d6ng co bucrc, c6 the’ thay ddi 
duoc cac td'c d6 quay khac nhau 
ciing nhu thay d6i chidu quay cua 
true chfnh. 

TrOn diSu true chfnh co ldp 
mam cap va dieu khien dong mo 
mam cap la he thong thuy luc. 


Hinh 9.4. Truyen dong cua u ddng 
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L PC* l 


5*0 00 






dong chay dao theo true X va 

true Z. M6i chuyfin dCng d£u 

do m6l dong co buoc dieu iff n>i|ri 

khi^n thong qua bo truyfcn vft ' 

me dai 6c bi tdi khau chap hanh. 

Ga dupe 6 dao, co the ga |g| 

dupe cac loai dao lien, cac loai gjgjS^JjB \ J 
khoan khoet, doa, cac dao d£u 
dupe tieu chufln hoa. Cho phep 
thay dao nhanh, tu dpng khi co Hinh 9.5. i 

I6nh thay dao. 

- U dong. 

IL NH0NG DAC CO BAN OJA MAY 


1. Bang dieu khien 

Dupe chia Jam 2 vung: 

- Vung didu khien man hinh 

- Vung di£u khi^n hoat dong cua may 














Hinh 9.7. Fung dieu khien man hinh 

1.1. Viing (lieu khien man hinh 

Bao g6m man hinh va bang phim dung dura dur lieu vio may. 

- Cac phim Date key: Bao g6m cac phfm s6, chi? cai dung d£ nap chi? cai va 
ky hi£u am duong cua cac gii tri v&o may; 

- Phim Reset: Huy bo Idnh bao den do va trcf v£ dSu chuong trinh; 

- Phim Cursor: Dung lih lien con tro. gom: 

+ Ti£n con tro t 

+ Lui con tro i 

- Phim Page Selection: Di£u khien gid trang man hinh g6m: 

+ Anh tren man hinh tien ve trang trade: T 

+ Anh tren man hinh lui v6 trang sau: 1 

- Phim chirc nang (Function key): 

+ Phim roS: Dung hien thi gia tri toa do X, Y, Z; 

+ Phim PROG: Dung soan thao chuong trinh, chon chuong trinh, xoa 
chuang trinh; 

+ Phim OFFSET: Dung nhAp cac gia tri kich thude cua dao. 

- Phim ALTER: Dung thay d6i gia tri trong chuong trinh; 

- Phim can: Huy bo s6, chi? va danh vao. 

- Phim DELET: Huy bo cAu lenh trong chuong trinh 

- Phim EOB: KS't thuc cAu lenh 
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- Phi'm INSERT: Dung chen dC? lieu vao sau con trci; 

- Phim vao dir lieu (input) 

- Phi'm thuc hien dir lieu (output) 

- Phi'm SOFT key: Co cac chore nang khac nhau ket hop vdi FUNCTION key 
dupe hien thi 6 phia dirdi man hinh. 

1.2. Vung dieu khien hoat dong may 

Tr£n bang co cac phim bifrn, num gat mang cac chut nSng dieu khien may, 
bao g6m cac chuc nang sau: 

1.2.1. Mode (hinh 9.8) 

Cdng tac lira chon dieu khien va van hanh gom cac chtic nang sau: 

- Che'dd EDIT MODE: Che' dd cho phep soan thao. kiem tra sua d6i chuong 
trinh; 

- Che do AUTO MODE : Thuc hien chuong trinh trong bo nhd: 



Hinh 9.8. Num xoay lita chon dieu khien 

- Che do TAPE - MODE: Thuc hien chuong trinh duoc chuAn bi o dla mem, 
duoc chuy^n vao may theo he* thong cap; 

- Che dd MDI - MODE: Thuc hien cac dur lieu duoc lap bang lay tu ban 
phim; 

- Che do JOB - MODE: Thuc hien di£u khi£n ban dao chay cham khong lien 
tuc (chay nhap) theo cac true toa dp, neu an nut theo true nao thi ban dao se di 
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chuy^n thco hudng £y va bo tay thi ban dao dimg. 

- Che do RAPIT - MODE : Thuc hien di(*u khien ban dao chay nhanh kh6ng 
lien tuc (chay nhft'p) theo cac true loa do, neu an nut theo true nao thi ban dao 
se di chuye’n theo huring 3'y va bo lay thi ban dao dung. 

- Che' d6 HANDLE - MODE: Thuc hien dieu khien ban dao bang tay; 

- Che'dp ZERO RETURN MODE: Thuc hien tu dpng chay ve diem gdc neu 
ta fin viko cic phtm +Z ;+X; +Y ; 

1.2.2. Cac phtm chute nang edi dat dieu kien thuc hien chuong trinh 



Hinh 9.9. Num gat chdc nang edi dat dieu kien thuc hien chuong trinh 


Bao gom cac nut gat sau: 

- Num gat SBK: Thuc hien che' do chay timg cau lenh; 

- Num gat OSP: Tam dung chuong trinh sau m6t buoc cong nghe, muon 
chay tiep chuong trinh thi a'n vao nut start. 

- Num gat BDT: Bo qua ciu lenh tiep theo; 

- Num PSM vk PST: Dung ciki dat di^m 0 cua phoi; 

- Nut gat DRN: Thuc hien chay khong cat got de kiem tra chuong trinh; 
1.2.3. Viing dieu khien true chinh 

Cac phim nay dieu khi^n true chinh quay: 

Sau khi lira chon Job-Mode hoac MDTMode. neu ta bflin vao cac phim thi 
true chinh co cac kha nang quay nhu: 

- True chinh quay thuin (M03) 

- True chinh quay nguqc (M04) 

- Dimg true chinh (M05). 
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Hi nh 9.10. Phim die it khien true quay ditng bang tay 


Ket hap thay d6i tdc d6 true 
chi'nh biing num xoay khi mudn 
tang hoac giam toe do true 
chrnh 

1.2.4. Vung dieu khien ban 
dao chuyen dong theo true toq 
do X, Z bang tay 

Khi chon ch£ do hoat ddng 
lk Handle-Mode va chon true 
toa dd dd chuyd’n ddng, neu 
quay num xoay thi ban dao se 
dich chuyen theo true X hoac 
true Z vefi luang djeh chuydn 
tuy chon phu thuoc vao nut gat 
gia tri dich chuydn (nho nh&'t la 
1mm). 



Hinh 9.11. Num quay dieu khien 
ban dao chqy bang tay 
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1.2,5. Vitng phim bam di chuyen true tog do bang tay theo hu&ng X, Z 
Khi muon dich chuyen true toa do theo hirong nao thi chon ch£ do Job- 
Mode, sau do chi vi6c bam c£c phi'm nhir: X; +X; -Z; +Z thi hiremg dich chuyen 

se dtroc xac dinh. 

1 * % 



Hinh 9.12. Plum lua chon di chuyen theo true X , Z 

1.2.6. Phim barn chon dao 

MuC'n thay doi vj tri hoac chon dao thi sau khi chon Job-Mode, bam vao 
phim nhap dau ga dao se quay dirqc 12 vi tri duoc sir dung khi ga dao hoac so 
dao. 



Hinh 9.13. Phim bam quay u gd dao 
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CYCLE STi 


POWER 








1.2,9. Num tat khan cap 

Khi may gap su c 6, muon dirng moi hoat d6ng cua may thi an vao num n&y 
may se durng tdc thi, mu6'n khdi dong lai thi phai xoay cho num v& vi trf binh 
thircmg. 



Hinli 9.16. Num dap tat khan cap may 


2. He toa do va cac chieu chuyen dong 

a. He toa dd 

May tien CNC gom 2 true toa d6: 

- True Z trung vdi true chuyen d6ng chinh, true chi'nh ga kep phoi 

- True X nSm trong mat phdng dinh vi vu6ng goc vefi true Z. 

b. Chieu chuyen dong 

- True Z song song vdi true chrnh va mang gia tru duang khi hirdng chay tir 
phoi den dung cu. 

- True X chay vudng goc vdi tfim true chi'nh va s6 mang gia tri duemg khi 
hircmg chay tu tarn phoi ra dung cu. 

Chu y: Chieu true X se lhay dot khi dao Up phfa triroc ho&c sau ph6i, 
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Hinh 9.J7. Xdc dinh chieu chuyen dong may lien 


+x 



+x 


Hinh 9.18. Chieu chuyen dong khi Hinh 9.19. Chieu chuyen dong khi 

dao gd phia sau dao gd phia trade 

3. Dac tinh ky thuat may tien CNC (Hi-ECOlO) 

- During kinh 16n nh&t g/c dugc cj) 220 
Trcn may 

- Chieu dai Ion nha't g/c 400 

- Di chuyen true X 130 

- Di chuyen true Z 445 

- Toe do true chinh 30 - 6000v/p 


11.GTLTCMT- 
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0,001 - 500mm/vg 
30mm/vg 


- Rude lien 

- Budc ticn chay dao nhanh 

- Dong co 

+ Dong co true chinh . 11KW 

+ Dong co budc (true X) 1,4KW 

+ Dong co budc (true Z) 1,4KW 

+ Dong co nude lam nguoi 0,25KW 

+ Dong co dau Rcrvonve 10W 

- So dao lap dau Rcrvonve 12 dao 

- Rich thude can dao EH 25 

- Duong kmh can dao doa d> 32 

- Duong kmh nong u dong O 60 

- Trong luong may 2.200kg 


III. LAP TRINH GIA CONG TREN MAY 
1. Cac chufc nang djeh chuyen 

GOO: Chay dao nhanh den toa do lap trinh. 

G01: Noi suy duong thing. 

G02: Noi suy cung tron theo chieu kim dong h6. 

G03: Noi suy cung nguoc chieu kim dong ho. 

G40: Huy bo hieu chinh ban kfnh dung cu cit. 

G41: Hieu chinh ban kmh mui dao cit ben trai. 

G42: Hieu chinh ban kinh mui dao cit b6n phai. 

G50: Cai dat he thong toa do va cai dat toe do lern nhit cua true chinh. 

G30: Diem thu 2, 3, 4 quay v& diem goc. 

G32: Cit ren. 

Format: G32 X(U) _Z(W)_ F 
G32 X(U)_ Z(W)_E_; 

G70: Chu trinh cit tinh. 

Format: G70 Pn Qn; 

G71: Chu trinh cit tho song song vdi true Z. 

Formal: G71 U(a d) R (e); 

G71 P Q U (A U) W (a W)F S; 

G72: Chu trinh cit tho song song vcri true X. 
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G73: Chu trinh cat tho song song vdi bien dang. 

G75: Tien ranh theo true X. 

Format: G75 X(u) 2(w) I(ai) K(Ak) F D(Ad); 

G76: Chu ky tien ren. 

Format: G76 P030060; 

G76 X (u) Z(w) 1^900 Q400 F; 

G90: Lap trinh theo gia tri tuyet doi. 

G91: Lap trinh theo gia tri turang doi. 

G94: Chay dao theo mm/ph. 

G95: Chay dao theo mm/vg. 

G96: Bieu khien toe do true chinh theo don vj m/ph. 

G97: Di6u khien toe dd true chinh theo don vi v/ph. 

2. Chufc nang van hanh 

MOO: Dirng chtrong trinh 

M02: Ket thuc chuong trinh 

M03: True chinh quay phai 

M04: True chinh quay trai 

M05: Dung true chinh 

M06: Thay dung cu 

M08: Mo dung dich lam nguoi 

M09: Dong dung dich lam nguoi 

M23: Mo chc do vat. 

M24: Dong che do vat. 

M30: Ket thuc chuong trinh va lap lai. 

M41: Thay doi toe do true chinh 6 mire thfip 

M42: Thay d6i toe do true chinh 6 miic cao 

M98: Goi chuong trinh con. 

M99: Ket thuc chuong trinh con 
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3. Lap trinh gia cong 

- Lap trinh gia cdng chi tiet theo ban ve. 


C5 



Dieu kien ci t 


Loai dao 

So hieu dao 

S 

F 

Tien tho 

T0101 

1200 

0.3 

Tien tinh 

T0202 

1800 

0.2 


00003 

N01 G50 S 2000; 

N02 G28 U 0; 

N03 G28 WO; 

N04 T0I01; 

N05 G96 SI200 M03; 

N06 GOO X 52. Z0.M08; 

N07 G01 X-1.F0.3; 

N08 GOO X52. Z2; 

N09 G71 U2; 

N10 G71 PU Q19 U0.5 WO.3 S1200 F0.3; 

Nil GOO X28; 

N12 G01G42Z0; 
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N13 

X32.Z-2; 


N14 

Z- 8; 



N15 

G02 

X36.Z- 

-10.R2; 

N16 

G01 X 40; 


N17 

Z- 40; 



N18 

X 45; 



N19 

X 50. Z55; 


N20 

G40 

GOO 

X 51; 

N20 

G28 

UO. 

M09; 

N21 

G28 

WO; 


N22 

T0202; 


N23 

G96 

SI800 M03 

N24 

GOO 

X52. 

Z2: 

N25 

G70 

Pll 

Q20 F0.2: 

N26 

G28 

UO. 

M09; 

N27 

G28 

WO; 



N29 M03; 



L$p trinh gia cong thco ban ve tren. 
Dieu kien gia cong: 


Loai dao 

So hieu dao 

S 

F 

Tien tho 

T0101 

150 

0.3 

Tien rcn 

T0202 

120 

0.2 
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00004; 

N1 G50 S200; 

N2 G28 U0; 

N3 G28 WO; 

N4 TO 101; 

N5 G97S150M03; 

N6 GOO X5LZO.M08; 

N7 G01X-1.F0.3; 

N8 GOO X51 .Z2; 

N9 G71 Ul; 

N10 G71 P10 Q20 U0.3 W0.2 F0.3; 

Nil GOO XI9; 

N12 G01 ZO; 

N13 X24.Z-1.5; 

N14 Z-50; 

N15 GOO X52.Z2; 

N15 G70P10Q15F0.2; 

N16 M09; 

N17 G28U0; 

N18 G28W0; 

N19 T0202; 

N20 G97 SI20 M03; 

N21 GOO X25. Z6. M08; 

N22 G76 PO300600; 

N21 G76 X22.2 Z-35.P900 Q400; 

N22 G28 UO. M09; 

N23 G28 WO; 

N24 M30; 


Cau hoi on tap 

1. Trinh bay cau tao chung cua may tien CNC. 

2. Neu d3c diem cua bang dieu khien may tien CNC. 

3. Xac dinh chieu chuyen dong trong may. 

4. Trinh bay cac chCrc nang dich chuyln va van hanh thi/dng dung trong may. 

5. Lap trinh gia cong chi ti§t theo ban ve. 
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I. Khai nicm ve mat con. 82 

II. Cac phuwng phap tien mat con. 85 

III. Cac phuong phap ki£m tra mat con . 94 

IV. Cac dang sai hong - Nguyen nhiin va each khac phuc. 97 
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II. Ky hieu ren. 102 
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Chuang phu luc . GIA CONG BANG MAY TIEN DIEU KIIIEN 
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